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Abstract	  
This	  thesis	  is	  an	  investigation	  into	  the	  use	  of	  pitch	  symmetry	  in	  seven	  improvised	  solos	  by	  saxophonist	  Steve	  Coleman.	  I	  identify	  three	  symmetrical	  techniques	  that	  Coleman	  employs	  in	  his	  improvisations	  on	  typical	  jazz	  chord	  progressions.	  Each	  symmetrical	  technique	  identified	  relates	  specifically	  to	  the	  use	  of	  pitch	  in	  constructing	  melodies.	  I	  catalogue	  each	  instance	  of	  these	  three	  techniques	  in	  the	  seven	  solos,	  and	  analyse	  specific	  instances	  of	  each	  technique.	  From	  this	  analysis	  I	  argue	  that	  symmetrical	  techniques	  serve	  as	  an	  organisational	  logic	  by	  which	  Coleman	  improvises	  phrases	  that	  move	  in	  and	  out	  of	  the	  underlying	  harmonic	  framework,	  and	  that	  exhibit	  a	  jagged	  or	  rotational	  contour	  in	  contrast	  to	  the	  smoother,	  more	  directional	  phrases	  played	  by	  many	  improvising	  jazz	  saxophonists.	  The	  Steve	  Coleman	  transcriptions	  are	  compared	  to	  transcriptions	  of	  saxophonists	  Charlie	  Parker	  and	  John	  Coltrane,	  to	  show	  that	  symmetrical	  techniques	  function	  as	  a	  set	  of	  strategies	  that	  contribute	  to	  the	  idiosyncratic	  sound	  of	  Steve	  Coleman’s	  improvisations	  in	  comparison	  to	  influential	  improvisers	  of	  the	  past.	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Introduction	  	  This	  thesis	  is	  an	  investigation	  into	  the	  use	  of	  symmetry	  in	  seven	  improvised	  solos	  by	  saxophonist	  Steve	  Coleman.	  I	  identify	  three	  symmetrical	  techniques	  that	  Coleman	  employs	  while	  improvising	  and	  illustrate	  that	  these	  techniques	  contribute	  to	  Coleman’s	  idiosyncratic	  style	  of	  improvisation	  by	  allowing	  him	  to	  create	  phrases	  that	  exhibit	  complex	  melodic	  contours	  and	  move	  in	  and	  out	  of	  established	  harmonic	  frameworks.	  	  	  The	  study	  is	  limited	  to	  pitch	  symmetry	  –	  wherein	  the	  concept	  of	  symmetry	  is	  applied	  to	  Coleman’s	  choice	  of	  pitch	  in	  constructing	  melodies,	  as	  opposed	  to	  other	  aspects	  of	  music	  such	  as	  rhythm,	  dynamics,	  or	  formal	  structure.	  	  	  The	  study	  is	  limited	  to	  standard	  jazz	  forms	  and	  chord	  progressions.1	  I	  analyse	  Coleman’s	  improvisations	  on	  standard	  improvisational	  forms	  such	  as	  the	  twelve-­‐bar	  blues	  and	  popular	  jazz	  standards.	  The	  functional	  harmonic	  framework	  of	  these	  forms	  allows	  Coleman’s	  improvisations	  to	  be	  compared	  to	  those	  of	  other	  improvisers	  on	  the	  same	  harmonic	  material.	  Standard	  forms	  and	  chord	  progressions	  thus	  provide	  a	  neutral	  backdrop	  against	  which	  to	  view	  Coleman’s	  use	  of	  symmetrical	  techniques.2	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  This	  terminology	  will	  be	  used	  to	  refer	  to	  jazz	  standards	  –	  the	  widely	  known	  and	  performed	  repertoire	  of	  the	  jazz	  tradition,	  as	  well	  as	  compositions	  based	  on	  these	  archetypal	  forms.	  See	  Witmer	  (2003).	  	  2	  Coleman’s	  own	  compositions	  are	  often	  specialised,	  featuring	  unconventional	  rhythmic	  approaches	  and	  non-­‐functional	  harmony,	  making	  it	  difficult	  to	  compare	  Coleman’s	  improvisations	  on	  such	  compositions	  to	  those	  of	  other	  improvisers.	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  My	  interest	  in	  Coleman	  is	  largely	  due	  to	  his	  stature	  as	  one	  of	  the	  most	  influential	  and	  idiosyncratic	  jazz	  musicians	  of	  his	  generation.3	  As	  a	  jazz	  musician,	  one	  of	  my	  chief	  aims	  is	  to	  develop	  a	  personal	  concept	  for	  improvisation	  that	  synthesises	  seemingly	  disparate	  styles	  and	  concepts	  into	  a	  cohesive	  musical	  language.	  Coleman	  is	  an	  exemplar	  of	  this:	  combining	  a	  deep	  knowledge	  of	  influential	  jazz	  saxophonists4	  with	  West	  African	  rhythmic	  practices,5	  the	  collective	  aesthetic	  of	  the	  AACM6	  school,	  mathematical	  and	  scientific	  concepts,7	  and	  the	  music	  of	  twentieth	  century	  composers.8	  	  	  Coleman’s	  use	  of	  pitch	  symmetry	  represents	  a	  point	  of	  convergence	  between	  his	  interest	  in	  mathematics,	  twentieth	  century	  composition	  and	  the	  practice	  of	  jazz	  improvisation.	  Chapter	  1	  begins	  with	  an	  introduction	  to	  pitch	  symmetry	  in	  music	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3	  Drummer	  Billy	  Hart	  states:	  “Steve	  Coleman’s	  way	  of	  playing	  is	  so	  influential.	  You’ve	  got	  the	  Wynton	  Marsalis	  regime,	  and	  the	  strongest	  force	  other	  than	  that	  is	  Steve	  Coleman…I	  mean	  we	  could	  name	  anybody,	  they’re	  influenced	  by	  him”	  (Philip,	  2013,	  p.	  260).	  4In	  particular:	  Charlie	  Parker	  (Coleman,	  n.d.)	  and	  John	  Coltrane	  (Prasad,	  2008),	  as	  well	  as	  Von	  Freeman	  and	  Bunky	  Green	  from	  Coleman’s	  hometown	  Chicago	  (Reich,	  2014).	  5	  Coleman	  first	  travelled	  to	  Ghana	  in	  1993,	  experiencing	  the	  music	  of	  the	  Dagbon	  people	  who	  “have	  a	  tradition	  of	  speaking	  through	  their	  music	  using	  a	  drum	  language	  that	  still	  survives	  today”	  (M-­‐Base,	  n.d.a.,	  para.	  8).	  He	  continued	  to	  make	  research	  trips	  to	  Africa	  from	  this	  point	  on	  (M-­‐Base,	  n.d.a).	  	  6	  Association	  for	  the	  Advancement	  of	  Creative	  Musicians,	  a	  Chicago	  collective	  that	  includes	  musicians	  such	  as	  Muhal	  Richard	  Abrams,	  Henry	  Threadgill,	  Anthony	  Braxton	  and	  Jack	  DeJohnette	  (Baumgartner,	  2012).	  Coleman’s	  own	  collective	  M-­‐Base	  is	  loosely	  modeled	  on	  the	  AACM	  (Reich,	  2014).	  	  7	  In	  Philip	  (2013),	  Coleman	  discusses	  many	  of	  his	  extra-­‐musical	  interests:	  symmetry	  (p.	  266),	  mathematical	  patterns	  in	  nature	  (p.	  266),	  astronomy	  (p.	  268),	  and	  astrology	  (p.	  270).	  	  8	  In	  particular,	  Coleman	  often	  cites	  Béla	  Bartók	  as	  an	  influence	  (Coleman,	  2000,	  2007;	  Blumenfield,	  2013).	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of	  the	  twentieth	  century.	  With	  reference	  to	  these	  concepts,	  I	  provide	  a	  description	  of	  Coleman’s	  concept	  of	  symmetry	  through	  a	  review	  of	  literature	  by	  and	  about	  Coleman.	  This	  review	  provides	  a	  basis	  for	  the	  method	  of	  analysis	  detailed	  in	  chapter	  2.	  In	  chapter	  3,	  I	  analyse	  seven	  transcriptions	  of	  solos	  by	  Coleman,	  as	  well	  as	  one	  transcription	  of	  saxophonist	  Charlie	  Parker	  to	  which	  I	  compare	  Coleman’s	  improvisations	  in	  order	  to	  differentiate	  Coleman’s	  symmetrical	  techniques	  from	  conventional	  jazz	  improvisation	  techniques.	  The	  results	  of	  these	  analyses	  are	  discussed	  in	  chapter	  4.	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Biographical	  Information	  –	  Steve	  Coleman	  Steve	  Coleman	  (1956	  -­‐	  )	  is	  an	  alto	  saxophonist	  and	  composer	  from	  Chicago,	  USA	  (Clayton,	  2012).	  Coleman	  moved	  to	  New	  York	  in	  1978,	  where	  he	  soon	  began	  working	  as	  a	  sideman	  with	  influential	  musicians	  such	  as	  Dave	  Holland,	  Doug	  Hammond,	  Michael	  Brecker	  and	  Abbey	  Lincoln	  (M-­‐Base,	  n.d.a).	  During	  this	  time	  he	  was	  influenced	  as	  an	  improviser	  by	  tenor	  saxophonist	  Von	  Freeman,	  as	  a	  composer	  by	  saxophonist	  Sam	  Rivers,	  and	  by	  drummer	  and	  composer	  Doug	  Hammond,	  who	  was	  “especially	  important	  in	  Steve’s	  conceptual	  thinking”	  (M-­‐Base,	  n.d.a,	  para.	  3).	  	  	  In	  the	  1980’s	  he	  began	  to	  form	  a	  collective	  of	  musicians	  that	  practice	  a	  musical	  concept	  known	  as	  ‘M-­‐Base,’	  an	  acronym	  for	  Macro	  –	  Basic	  Array	  of	  Structured	  Extemporizations	  (Clayton,	  2013).	  The	  most	  notable	  feature	  of	  this	  way	  of	  creating	  music	  is	  the	  approach	  to	  meter,	  which	  is	  often	  perceived	  as	  “indefinite”	  (Philip,	  2013,	  p.	  261)	  and	  emphasises	  African	  rather	  than	  western	  music	  traditions	  (Iyer,	  1996).	  	  In	  the	  early	  1990’s,	  Coleman	  began	  recording	  his	  own	  material	  under	  the	  name	  Steve	  Coleman	  and	  Five	  Elements	  in	  line	  with	  the	  M-­‐Base	  concept	  (Kennedy	  &	  Kernfield,	  2001).	  In	  2014	  he	  received	  the	  MacArthur	  Fellowship	  for	  “refreshing	  traditional	  templates	  to	  create	  distinctive	  and	  innovative	  work	  in…jazz”	  (MacArthur	  Foundation,	  2014,	  para.	  7).	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Chapter	  1	  –	  Literature	  Review	  
1.1	  -­‐	  Pitch	  Symmetry	  in	  Twentieth	  Century	  Music	  The	  twentieth	  century	  saw	  an	  increased	  interest	  in	  the	  concept	  of	  symmetry	  among	  composers	  and	  music	  theorists	  (Kempf,	  1996).	  In	  particular,	  Béla	  Bartók’s	  application	  of	  symmetry	  to	  all	  aspects	  of	  his	  music	  has	  been	  the	  subject	  of	  much	  academic	  writing	  since	  the	  1950’s,	  most	  significantly	  by	  Perle	  (1955),	  Lendvai	  (1971)	  and	  Antokoletz	  (1984).	  For	  composers	  of	  the	  twelve-­‐tone	  school	  such	  as	  Arnold	  Schoenberg,	  Alban	  Berg	  and	  Anton	  Webern,	  symmetry	  became	  an	  important	  source	  of	  structure,	  providing	  “a	  means	  of	  constructing	  coherent	  pitch	  and	  interval	  relationships	  in	  the	  absence	  of	  diatonic	  tonality”	  (Bernstein,	  1993,	  p.	  378).	  	  Possibly	  the	  most	  vocal	  champion	  of	  the	  role	  of	  symmetry	  (with	  specific	  regard	  to	  pitch)	  in	  music	  of	  the	  twentieth	  century	  was	  George	  Perle,	  who	  came	  to	  believe	  that	  symmetry	  could	  “serve	  as	  the	  foundational	  premise	  of	  a	  coherent	  and	  natural	  twelve-­‐tone	  harmonic	  language,	  just	  as	  the	  triad	  does	  for	  the	  harmonic	  language	  of	  diatonic	  tonality”	  (1996,	  p.	  xiv).	  His	  interest	  in	  the	  concept	  began	  with	  Bartók	  (Perle,	  1955),	  expanded	  to	  Berg	  (Perle,	  1977a)	  and	  became	  the	  basis	  of	  his	  own	  system	  of	  composition	  (Perle,	  1977b).	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The	  concept	  of	  pitch	  symmetry	  (symmetry	  pertaining	  specifically	  to	  pitch)	  is	  sometimes	  expressed	  using	  the	  inversional	  spirals9	  in	  figure	  1.	  The	  first	  spiral	  (a)	  begins	  with	  a	  unison	  as	  its	  axis	  of	  symmetry	  (the	  note	  ‘C’),	  from	  which	  the	  pitches	  move	  outwards	  symmetrically	  in	  semitones.	  The	  spiral	  meets	  in	  the	  middle	  at	  F#/Gb,	  and	  continues	  outwards	  until	  both	  sides	  meet	  on	  C	  again.	  The	  second	  spiral	  (b)	  begins	  with	  a	  dyad	  of	  two	  adjacent	  pitches	  as	  the	  axis	  of	  symmetry	  and	  proceeds	  outwards	  in	  the	  same	  way.	  Each	  dyad	  in	  an	  inversional	  spiral	  is	  thus	  symmetrical	  about	  the	  axis	  of	  symmetry	  on	  which	  the	  spiral	  begins.	  	  
	  	  
(a):	  Inversional	  spiral	  with	  index	  number	  0.	  	  
	  
(b):	  Inversional	  spiral	  with	  index	  number	  1.	  
	  
Figure	  1(a-­‐b):	  Inversional	  spirals,	  adapted	  from	  Perle	  (1992,	  p.	  81),	  also	  found	  in	  Coleman	  (2000).	  	  	  The	  inversional	  spirals	  can	  be	  categorised	  numerically	  by	  designating	  fixed	  numbers	  to	  each	  pitch	  class	  as	  in	  figure	  2.	  	  Pitch-­‐Class	   C	   C#	  /Db	   D	   D#	  /Eb	   E	   F	   F#	  /Gb	   G	   G#	  /Ab	   A	   A#	  /Bb	   B	  Integer	   0	   1	   2	   3	   4	   5	   6	   7	   8	   9	   10	   11	  
Figure	  2:	  Fixed	  integer	  pitch-­‐class	  relations.	  	  Composer	  and	  theorist	  of	  serial	  music	  Milton	  Babbitt	  noted	  that	  when	  the	  pitch	  class	  numbers	  of	  dyads	  are	  added,	  those	  that	  are	  symmetrical	  about	  a	  common	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	  The	  term	  ‘inversional	  spiral’	  is	  used	  by	  Stoecker	  (2003,	  p.	  7),	  whilst	  Perle	  (1992)	  refers	  to	  “a	  family	  of	  symmetrically	  related	  dyads”	  (p.	  81)	  and	  eschews	  a	  graphic	  representation.	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axis	  produce	  the	  same	  sum	  (Babbitt,	  1960).	  Furthermore,	  when	  the	  axis	  dyad	  is	  a	  unison,	  as	  in	  figure	  1(a),	  this	  sum	  is	  always	  even.	  When	  the	  axis	  is	  a	  semitonal	  dyad,	  as	  in	  1(b),	  the	  sum	  is	  odd.	  Babbitt	  (1962)	  refers	  to	  this	  sum	  as	  the	  “index	  number”	  (p.	  57)	  of	  the	  spiral.	  Therefore	  the	  index	  number	  in	  figure	  1(a)	  is	  0,	  and	  the	  index	  number	  in	  figure	  1(b)	  is	  1	  (the	  system	  is	  modulo-­‐12,	  so	  pitches	  adding	  to	  12=0,	  13=1,	  14=2,	  etc.).	  	  	  As	  noted	  by	  Antokoletz	  (1984,	  p.	  141-­‐142),	  an	  example	  of	  melodic	  movement	  according	  to	  the	  even	  sum	  spiral	  occurs	  at	  the	  beginning	  of	  Bartók’s	  14	  Bagatelles	  op.	  6	  no.	  2	  (fig.	  3);	  with	  each	  boxed	  phrase	  moving	  symmetrically	  about	  the	  axis	  note	  A.	  In	  other	  words,	  each	  boxed	  dyad	  is	  present	  in	  the	  inversional	  spiral	  with	  the	  index	  number	  6,	  the	  ‘sum	  6’	  spiral	  (A	  +	  A	  =	  9	  +	  9	  =	  18	  =	  18-­‐12	  =	  6).	  The	  Eb	  at	  the	  end	  of	  bar	  4	  is	  also	  boxed	  –	  it	  is	  an	  axis	  note,	  since	  the	  sum	  6	  spiral	  can	  also	  begin	  with	  a	  unison	  on	  Eb.	  
	  
Figure	  3:	  Bartók,	  14	  Bagatelles	  op.	  6	  no.	  2,	  1-­‐6,	  boxes	  added	  by	  the	  author.	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An	  example	  of	  movement	  according	  to	  the	  odd	  sum	  inversional	  spiral	  occurs	  in	  Bartók’s	  Fifth	  Quartet	  Sz.	  102	  with	  axis	  notes	  C	  and	  Db	  (Perle,	  1955,	  p.	  191).	  	  
	  
Figure	  4:	  Reduction	  of	  Bartók,	  String	  Quartet	  no.	  5,	  Finale,	  188-­‐194.	  	  David	  Lewin	  (1968)	  identifies	  movement	  according	  to	  axes	  of	  symmetry	  in	  Schoenberg’s	  “Die	  Kreuze”	  (Pierrot	  Lunaire	  op.	  21	  no.	  14).	  In	  Lewin’s	  example	  (fig.	  5),	  “controlled	  by	  i”	  refers	  to	  movement	  about	  the	  axis	  dyad	  C-­‐C#	  or	  its	  tritone-­‐equivalent	  F#-­‐G,	  while	  “controlled	  by	  j”	  refers	  to	  movement	  about	  the	  axis	  note	  D	  or	  Ab.	  For	  Lewin,	  these	  axes	  of	  symmetry	  play	  an	  important	  role	  in	  emphasising	  the	  various	  points	  of	  climax	  in	  the	  piece	  (p.	  6).	  	  
	  
Figure	  5:	  Figure	  4	  from	  Lewin	  (1968,	  p.	  5).	  	  	  Lambert	  (2000)	  discusses	  a	  similar	  trend	  in	  Webern’s	  Three	  Pieces	  for	  Violoncello	  and	  Piano	  op.	  11,	  referring	  to	  the	  presence	  of	  “index	  zones”	  (p.	  66).	  An	  index	  zone	  is	  a	  “passage	  that	  is	  permeated	  and	  controlled	  by	  a	  single	  constellation”	  (p.	  66);	  where	  the	  term	  “constellation”	  refers	  to	  “inversional	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pairings	  all	  summing	  to	  the	  same	  index”	  (p.	  65).	  Lambert’s	  constellation	  is	  thus	  equivalent	  to	  the	  term	  inversional	  spiral.	  	  Other	  examples	  of	  operations	  relating	  to	  these	  spirals	  or	  constellations	  are	  well	  documented	  in	  the	  literature	  (Antokoletz,	  1975,	  1984,	  2008;	  Bernstein,	  1993;	  DeVoto,	  1991;	  Gaburo,	  1962;	  Jarman,	  1987;	  Lendvai,	  1971;	  Pearsall,	  2004;	  Perle,	  1955,	  1977,	  1989,	  1992,	  1996;	  Treitler,	  1959;	  Winders,	  2008),	  although	  space	  does	  not	  permit	  a	  detailed	  treatment	  here.	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1.2	  -­‐	  Steve	  Coleman’s	  Concept	  of	  Pitch	  Symmetry	  While	  symmetry	  is	  a	  concept	  known	  to	  jazz	  musicians	  in	  the	  context	  of	  symmetrical	  scales	  (Pope,	  2009)	  and	  the	  symmetrical	  movement	  of	  chord	  progressions	  such	  as	  “Giant	  Steps”	  (Coltrane,	  1960,	  track	  1)	  and	  “Inner	  Urge”	  (Henderson,	  1966,	  track	  1),	  few	  improvisers	  have	  engaged	  with	  the	  kind	  of	  pitch	  symmetry	  detailed	  in	  chapter	  1.1.	  Steve	  Coleman	  was	  almost	  certainly	  the	  first	  jazz	  musician	  of	  note	  to	  interact	  seriously	  with	  these	  ideas.	  	  	  	  It	  is	  unclear	  whether	  Coleman	  has	  an	  awareness	  of	  the	  writing	  of	  Perle	  and	  Antokoletz,	  although	  he	  does	  share	  with	  them	  an	  interest	  in	  the	  music	  of	  Béla	  Bartók.	  Coleman	  (2007)	  lists	  the	  following	  as	  “external	  sources”	  to	  his	  concept	  of	  symmetry:	  
Von	  Freeman,	  Art	  Tatum,	  Johann	  Sabastian	  [sic]	  Bach,	  Bela	  Bartok,	  
Ancient	  and	  Medieval	  musicians	  and	  writers	  Plato	  Aristoxenus	  of	  [sic]	  Ptolemy	  (Claudius	  Ptolemaeus)	  Aristides	  Quintilianus	  (para.	  6).	   	  
In	  an	  interview	  with	  Alleyne	  (1990),	  Coleman	  reveals	  a	  more	  intuitive	  genesis	  to	  his	  interest	  in	  symmetry:	  Back	  in	  Chicago	  I	  used	  to	  practice	  outside,	  trying	  to	  develop	  a	  bigger	  sound.	  I	  had	  a	  big	  afro	  at	  that	  time	  and	  I	  used	  to	  wear	  this	  shit	  on	  my	  hair,	  this	  afro-­‐sheen	  type	  stuff.	  They	  had	  these	  little	  yellow	  bees	  in	  Chicago,	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whenever	  you	  wore	  something	  sweet	  like	  perfume	  they	  would	  come	  and	  start	  fucking	  with	  you.	  At	  first	  it	  was	  just	  an	  irritant,	  but	  after	  a	  while	  I	  noticed	  that	  these	  bees	  had	  a	  funny	  way	  of	  moving	  in	  terms	  of	  their	  flight	  patterns…When	  I	  look	  at	  birds	  flying,	  they	  fly	  straight,	  swooping	  up	  and	  down.	  These	  bees	  were	  flying	  in	  a	  wiggly,	  hanging	  pattern.	  They	  were	  always	  moving,	  but	  it	  was	  in	  a	  very	  small	  area,	  sort	  of	  like	  gnats	  round	  a	  light.	  This	  motion	  intrigued	  me	  and	  I	  started	  thinking	  how	  come	  people	  don’t	  play	  like	  that.	  People	  play	  in	  a	  very	  ‘bird’	  type	  fashion,	  even	  Charlie	  Parker	  played	  like	  that.	  I	  started	  thinking	  that	  if	  you	  could	  play	  ideas	  that	  had	  more	  to	  do	  with	  bee	  motion,	  rather	  than	  bird	  motion,	  then	  obviously	  you	  would	  sound	  different.	  It’s	  a	  rhythmic	  thing	  and	  a	  melodic	  thing.	  When	  I	  got	  to	  New	  York,	  one	  day	  I	  woke	  up,	  maybe	  I	  had	  a	  dream,	  and	  the	  germ	  of	  the	  idea	  of	  how	  you	  could	  play	  like	  that	  hit	  me.	  I	  call	  it	  symmetry,	  which	  to	  this	  day	  some	  people	  think	  is	  bullshit	  (p.	  18-­‐19).	  	  	  In	  another	  interview,	  Coleman	  provides	  more	  detail	  on	  his	  symmetrical	  thinking:	  I’ve	  been	  working	  on	  Symmetry	  since	  1978.	  There	  are	  a	  lot	  of	  chord	  structures	  considered	  symmetrical.	  For	  example,	  with	  the	  C	  augmented	  triad	  E	  is	  the	  focus,	  being	  equidistant	  from	  the	  G[#]	  and	  the	  C.	  You	  have	  to	  know	  your	  intervals	  well	  to	  deal	  with	  these	  things.	  When	  playing	  I	  could	  pick	  a	  phrase	  and	  work	  in	  intervals,	  in	  equal	  sections	  around	  it.	  The	  focus	  for	  me	  is	  not	  the	  key	  centre	  –	  it’s	  almost	  like	  a	  gravity	  centre,	  or	  things	  orbiting	  the	  sun	  in	  the	  solar	  system.	  It	  really	  has	  to	  do	  with	  figuring	  out	  different	  ways	  of	  contracting	  and	  expanding	  away	  from	  centre-­‐points	  in	  terms	  of	  composition,	  improvisation	  or	  rhythm.	  I	  just	  throw	  out	  the	  things	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that	  don’t	  sound	  good.	  Now	  Symmetry	  is	  balanced	  out	  by	  the	  Golden	  Section	  which	  is	  lopsided.	  The	  two	  complement	  each	  other	  perfectly.	  Golden	  Section	  proportions	  sound	  pleasing	  to	  people’s	  ears	  and	  exist	  in	  almost	  all	  world	  folk	  music	  –	  I’ve	  checked	  it	  out.	  The	  symmetrical	  stuff	  is	  more	  abstract	  and	  angular	  sounding.	  When	  I	  make	  a	  non-­‐symmetrical	  move	  in	  one	  direction,	  if	  I	  follow	  the	  strict	  rule	  I	  made	  up,	  I	  have	  to	  make	  an	  equally	  non-­‐symmetrical	  move	  in	  the	  opposite	  direction	  to	  balance	  the	  forces	  (Hrebeniak,	  1991,	  p.	  20).	  	  Coleman’s	  preoccupation	  with	  symmetry	  is	  twofold	  –	  it	  stems	  from	  an	  interest	  in	  mathematics	  and	  science,	  but	  is	  also	  based	  in	  an	  intention	  to	  sound	  different	  to	  other	  improvisers.	  According	  to	  Coleman,	  symmetry	  has	  the	  effect	  of	  sounding	  more	  synthetic	  or	  abstract	  in	  comparison	  to	  material	  based	  on	  the	  ‘golden	  section’	  or	  ‘golden	  mean’	  -­‐	  a	  mathematical	  ratio	  that	  underlies	  many	  natural	  phenomena	  and	  has	  been	  used	  consciously	  and	  unconsciously	  by	  artists,	  architects	  and	  musicians	  throughout	  history	  (Webster,	  1950).	  For	  Coleman,	  the	  angular	  or	  ‘bee-­‐like’	  contour	  of	  the	  melodies	  generated	  by	  a	  symmetry-­‐based	  approach	  stands	  in	  contrast	  to	  the	  smoother	  contour	  preferred	  by	  many	  significant	  jazz	  improvisers.	  	  
1.2.1	  -­‐	  Coleman’s	  Symmetrical	  Movement	  Concept	  (SMC)	  Coleman’s	  article	  “Symmetrical	  Movement	  Concept”	  (2000)	  is	  a	  formal	  discussion	  of	  his	  system	  of	  symmetry.	  Coleman	  presents	  a	  strategy	  for	  improvising	  based	  on	  symmetrical	  movement	  about	  an	  axis	  -­‐	  in	  other	  words:	  improvising	  according	  to	  an	  inversional	  spiral	  (Coleman	  simply	  calls	  them	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”spirals”).	  The	  improviser	  first	  chooses	  a	  pitch	  (or	  pair	  of	  adjacent	  pitches)	  to	  act	  as	  an	  axis	  of	  symmetry.	  Then,	  each	  note	  they	  play	  must	  be	  followed	  by	  the	  corresponding	  note	  from	  the	  chosen	  inversional	  spiral.	  In	  other	  words,	  when	  a	  note	  is	  played,	  the	  following	  note	  must	  be	  at	  the	  same	  intervallic	  distance	  from	  the	  axis	  as	  the	  previous	  note.	  Figure	  6	  is	  one	  of	  Coleman’s	  examples,	  in	  which	  he	  has	  circled	  the	  chosen	  axes	  of	  symmetry.	  
	  
Figure	  6:	  Example	  3	  from	  Coleman	  (2000).	  	  	  The	  first	  chosen	  axis	  note	  is	  C,	  so	  the	  notes	  that	  follow	  must	  create	  symmetrical	  relationships	  according	  to	  the	  inversional	  spiral	  that	  has	  as	  its	  axis	  a	  unison	  on	  the	  note	  C.	  This	  inversional	  spiral	  can	  be	  labelled	  the	  ‘sum	  0	  spiral,’	  since	  the	  sum	  of	  the	  two	  notes	  that	  constitute	  the	  axis	  dyad	  (C	  and	  C)	  can	  be	  expressed	  as	  0	  +	  0	  =	  0.10	  Likewise,	  the	  sum	  of	  all	  other	  dyads	  that	  are	  symmetrical	  about	  C	  is	  also	  0	  (or	  12,	  which	  is	  equivalent	  to	  0).	  In	  the	  first	  bar	  of	  figure	  6,	  the	  initial	  axis	  note	  C	  is	  followed	  by	  D	  (pitch	  class	  =	  2),	  which	  must	  then	  be	  followed	  by	  a	  Bb	  (pitch	  class	  =	  10),	  so	  that	  a	  symmetrical	  relationship	  with	  the	  axis	  note	  C	  is	  achieved	  (2	  +	  10	  =	  12	  =	  0).	  The	  same	  occurs	  on	  beat	  four	  of	  bar	  1	  with	  a	  wider	  registral	  spread	  between	  the	  D	  and	  Bb.	  Note	  that	  symmetrical	  relationships	  are	  tritone-­‐equivalent	  –	  the	  pitches	  Bb	  and	  D	  are	  also	  symmetrical	  about	  Gb.	  In	  the	  second	  bar	  of	  figure	  6,	  the	  axis	  changes	  to	  G.	  G,	  expressed	  in	  integer	  notation	  as	  7,	  is	  the	  axis	  of	  the	  sum	  2	  spiral,	  since	  the	  sum	  of	  the	  unison	  dyad	  on	  G	  adds	  to	  (7+7=)	  14,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  In	  this	  part	  of	  the	  article	  Coleman	  does	  not	  use	  pitch	  sums	  to	  refer	  to	  inversional	  spirals,	  however	  the	  analysis	  presented	  here	  will	  include	  the	  relevant	  pitch	  sums	  in	  parentheses.	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or	  (14-­‐12=)	  2	  in	  the	  modulo	  12	  system.	  Therefore	  the	  Bb	  (=10)	  must	  be	  followed	  by	  an	  E	  (=4),	  creating	  a	  symmetrical	  relationship	  about	  the	  axis	  note	  G	  (10	  +	  4	  =	  14	  =	  2).	  It	  seems	  that	  the	  two	  notes	  do	  not	  necessarily	  need	  to	  be	  arranged	  symmetrically	  about	  the	  axis	  in	  terms	  of	  register,	  but	  only	  in	  terms	  of	  pitch	  class.	  Thus,	  the	  final	  two	  notes	  of	  bar	  2,	  Bb	  and	  E,	  are	  still	  valid	  within	  the	  system,	  even	  though	  they	  are	  not	  equidistant	  from	  the	  stated	  axis	  note	  G	  with	  respect	  to	  semitones.	  	  An	  exception	  to	  the	  rule	  of	  symmetrical	  movement	  exists:	  
One	  of	  the	  exceptions	  to	  this	  rule	  is	  when	  the	  interval	  that	  you	  play	  is	  one	  of	  the	  Symmetrical	  Intervals	  in	  spiral	  number	  one,	  those	  intervals	  being	  a	  major	  second,	  major	  third,	  tritone,	  minor	  sixth,	  minor	  seventh,	  octave	  etc.	  Then	  you	  don't	  have	  to	  make	  the	  equal	  movement	  in	  the	  opposite	  direction.	  You	  can	  choose	  to,	  but	  you	  don't	  have	  to	  (Coleman,	  2000,	  para.	  9).	  
A	  more	  complex	  use	  of	  this	  technique	  is	  shown	  in	  figure	  7,	  and	  helps	  define	  some	  more	  of	  the	  rules	  of	  Coleman’s	  symmetrical	  system.	  	  
	  Figure	  7:	  Example	  5	  from	  Coleman	  (2000).	  	  Coleman	  (2000)	  asserts	  that	  the	  axis	  note	  can	  occur	  after	  instead	  of	  before	  symmetrical	  movement,	  or	  the	  axis	  note	  can	  be	  excluded	  entirely	  (para.	  10).	  In	  bar	  1,	  the	  encircled	  dyad	  A#-­‐G#	  (of	  sum	  6),	  along	  with	  the	  G-­‐B	  pair	  that	  follows	  (also	  of	  sum	  6)	  are	  both	  symmetrical	  about	  A	  or	  the	  tritone-­‐equivalent	  Eb.	  These	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symmetrical	  pairs	  precede	  the	  statement	  of	  the	  axis	  note	  Eb	  in	  bar	  2.	  A	  similar	  event	  occurs	  later	  in	  bar	  2:	  the	  encircled	  A-­‐C	  dyad	  (of	  sum	  9)	  is	  followed	  by	  Db-­‐Ab	  (also	  of	  sum	  9)	  before	  the	  (sum	  9)	  axis	  dyad	  E-­‐F	  is	  finally	  stated.	  
“Nested”	  axial	  movement	  is	  also	  possible,	  wherein	  “some	  tones	  of	  one	  axis	  overlap	  and	  share	  tones	  with	  [an]	  adjacent	  axis”	  (para.	  10).	  This	  can	  be	  seen	  in	  the	  final	  bar	  of	  figure	  7.	  The	  circled	  D-­‐E	  dyad	  (of	  sum	  6)	  is	  presumably	  related	  to	  the	  preceding	  dyad	  B-­‐G	  (also	  of	  sum	  6).	  The	  E	  of	  the	  D-­‐E	  dyad	  then	  serves,	  along	  with	  F,	  as	  the	  dual	  axis	  E-­‐F	  (of	  sum	  9).	  The	  (sum	  9)	  dyad	  F#-­‐Eb	  follows,	  which	  is	  also	  has	  the	  axis	  E-­‐F.	  	  The	  aforementioned	  B-­‐G	  is	  also	  nested	  in	  a	  previous	  axial	  movement,	  sharing	  the	  B	  with	  the	  (sum	  7)	  dyad	  Ab-­‐B	  (bar	  7,	  beat	  4),	  symmetrical	  about	  the	  (sum	  7)	  axis	  notes	  A-­‐Bb	  on	  beats	  2	  and	  3	  of	  bar	  7.	  	  
1.2.2	  -­‐	  Sum	  Notation	  and	  “Cross-­‐Fade”	  Coleman’s	  composition	  “Cross-­‐Fade”	  (Coleman,	  1991,	  track	  9)	  is	  a	  piece	  that	  requires	  its	  performers	  to	  improvise	  according	  to	  an	  axis	  of	  symmetry.	  Coleman	  (1997)	  states,	  “melodically	  and	  harmonically	  the	  concept	  of	  ‘Cross-­‐Fade’	  deals	  with	  tonal	  centers	  in	  terms	  of	  space	  (as	  opposed	  to	  the	  standard	  tonality	  which	  deals	  in	  key	  centres)”	  (para.	  3).	  Coleman	  goes	  on	  to	  outline	  his	  system	  of	  integer	  notation,	  which,	  in	  conformity	  to	  the	  systems	  used	  by	  Babbitt	  and	  Perle,	  fixes	  C	  as	  0,	  C#	  as	  1,	  D	  as	  2,	  and	  so	  forth.	  	  	  On	  page	  3	  of	  the	  score	  of	  “Cross-­‐Fade”	  (see	  appendix	  1)	  the	  first	  alto	  saxophonist	  is	  given	  the	  written	  instruction:	  [Ebm]	  (or	  sum	  5	  tonal	  center),	  written	  above	  slashes,	  which	  typically	  indicate	  a	  space	  for	  improvisation.	  Likewise,	  the	  pianist	  is	  given	  the	  instruction:	  [F#m]	  (or	  sum	  11	  tonal	  center).	  Since	  the	  instruments	  are	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written	  in	  their	  respective	  transposing	  keys,	  these	  two	  instructions	  amount	  to	  the	  same	  thing:	  [Concert	  F#m]	  	  (or	  sum	  11	  tonal	  center).	  	  	  In	  relation	  to	  this	  marking,	  Coleman	  (1997)	  states:	  “Sum	  11	  means	  that	  the	  tones	  B-­‐C	  (also	  F-­‐G	  flat)	  are	  the	  spatial	  tonal	  centers	  of	  this	  section	  of	  the	  composition”	  (para.	  3).	  This	  is	  a	  somewhat	  vague	  direction.	  The	  question	  remains	  whether	  Coleman	  intends	  the	  improviser	  use	  the	  Symmetrical	  Movement	  Concept	  (hereafter	  ‘SMC’),	  and	  so	  to	  strictly	  play	  phrases	  drawn	  from	  the	  sum	  11	  spiral,	  or	  whether	  a	  less	  stringent	  approach	  is	  intended.11	  	  	  Dean-­‐Lewis	  (2001)	  provides	  a	  transcription	  and	  analysis	  of	  both	  the	  composed	  melody	  of	  “Cross-­‐Fade”	  and	  Coleman’s	  three	  improvised	  solos.	  He	  asserts	  that	  Coleman	  does	  use	  the	  SMC	  throughout	  his	  improvisations	  on	  “Cross-­‐Fade.”	  However,	  Coleman	  does	  not	  strictly	  adhere	  to	  the	  “sum	  11”	  instruction	  on	  the	  score,	  but	  instead	  uses	  the	  SMC	  in	  a	  broader	  manner.	  Very	  few	  of	  his	  symmetrical	  phrases	  adhere	  to	  the	  sum	  11	  spiral,	  or	  any	  odd	  sum	  axis	  –	  the	  vast	  majority	  adhere	  to	  a	  spiral	  with	  even	  sum.	  Instead,	  where	  the	  SMC	  is	  used,	  there	  is	  an	  emphasis	  on	  each	  separate	  axis	  note	  of	  the	  sum	  11	  spiral	  as	  axes	  in	  themselves:	  F	  (sum	  10),	  F#	  (sum	  0),	  B	  (sum	  10)	  and	  C	  (sum	  0)	  (p.	  80-­‐81).	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11	  The	  instruction	  [F#m]	  is	  a	  compromise	  for	  musicians	  who	  don’t	  want	  to	  engage	  with	  the	  sum	  notation.	  However,	  “this	  is	  not	  what	  [Coleman]	  had	  in	  mind	  when	  creating	  the	  song,	  it	  is	  only	  a	  worst	  case	  substitute”	  (Coleman,	  1997,	  para.	  4).	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1.2.3	  -­‐	  Symmetrical	  Sets	  in	  “Cross-­‐Fade”	  Dean-­‐Lewis	  (2001)	  refers	  to	  a	  number	  of	  symmetrical	  motifs	  used	  by	  Coleman	  throughout	  the	  improvised	  portion	  of	  the	  performance	  of	  “Cross-­‐Fade”.	  They	  are	  as	  follows	  (p.	  63):	  	  
• [0,	  x,	  y]	  Sets	  (where	  F#	  =	  0)	  
• Chromatic	  Scale	  Subsets	  
• Dim7	  Chords	  (Fdim7	  and	  F#dim7)	  
• [0,	  2,	  5,	  7]	  Sets	  
• F#m7,	  Cm7	  and	  G#m7	  Chords	  
• [0,	  5,	  7]	  Set	  (where	  F#	  does	  not	  =	  0)	  
• F#	  minor	  pentatonic	  and	  G	  minor	  pentatonic	  Scales	  
• Whole	  Tone	  Scale	  Subsets	  
• F#	  Dorian	  and	  C	  Dorian	  
• Eb9	  Chord	  
• F#	  Auxiliary	  Diminished	  Scale	  Subset.	  	  This	  is	  a	  collection	  of	  symmetrical	  sets,	  some	  of	  which	  Dean-­‐Lewis	  refers	  to	  numerically,	  and	  others	  with	  reference	  to	  common	  jazz	  chords	  and	  scales.	  A	  more	  unified	  way	  to	  categorise	  them	  would	  be	  as	  symmetrical	  trichords,	  tetrachords	  and	  pentachords.12	  For	  example,	  “Eb9	  Chord”	  is	  a	  symmetrical	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12	  One	  exception	  exists:	  “F#	  Dorian	  and	  C	  Dorian;”	  these	  are	  symmetrical	  heptachords.	  As	  detailed	  in	  chapter	  2,	  this	  study	  is	  concerned	  with	  sets	  with	  a	  maximum	  cardinality	  of	  five.	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pentachord,	  “Dim	  7	  Chords”	  are	  symmetrical	  tetrachords,	  and	  “[0,	  x,	  y]”	  sets	  are	  symmetrical	  trichords.	  	  It	  is	  clear	  from	  Dean-­‐Lewis’	  analysis	  that	  these	  sets	  are	  not	  always	  used	  in	  a	  manner	  strictly	  in	  accord	  with	  the	  SMC.	  In	  figure	  8,	  taken	  from	  Dean-­‐Lewis’	  annotated	  transcription,	  the	  phrase	  marked	  d	  follows	  the	  rules	  of	  the	  SMC,	  while	  the	  phrase	  marked	  e	  does	  not.	  Phrase	  d	  begins	  on	  C#,	  a	  semitone	  above	  the	  intended	  axis	  (C),	  moves	  a	  semitone	  below	  the	  axis	  to	  B,	  then	  states	  the	  axis	  itself	  -­‐	  a	  legal	  movement	  according	  to	  the	  SMC.	  In	  contrast,	  phrase	  e	  articulates	  its	  axis	  in	  the	  space	  of	  four	  notes,	  rather	  than	  two.	  Dean-­‐Lewis	  considers	  the	  tetrachord	  [B,	  A,	  F#,	  E]	  to	  be	  a	  symmetrical	  unit	  itself	  (one	  of	  many	  [0,	  2,	  5,	  7]	  sets	  in	  the	  solo),	  rather	  than	  insisting	  that	  the	  B	  and	  A	  should	  articulate	  an	  axis,	  and	  then	  that	  the	  F#	  and	  E	  must	  do	  the	  same,	  and	  so	  on.	  Interpreted	  as	  a	  tetrachord,	  these	  four	  notes	  articulate	  a	  G-­‐G#	  axis	  (sum	  3)	  regardless	  of	  the	  order	  they	  are	  played	  in.	  	  
	  
Figure	  8:	  Annotated	  transcription	  of	  “Cross-­‐Fade”	  by	  Dean-­‐Lewis	  (2001,	  p.	  25).	  	  The	  list	  of	  sets	  provided	  by	  Dean-­‐Lewis	  suggests	  that	  an	  expanded	  version	  of	  the	  SMC	  is	  at	  work	  in	  Coleman’s	  improvisations.	  It	  appears	  that	  Coleman	  has	  expanded	  his	  system	  from	  the	  initial	  dyadic/trichordal	  approach	  of	  the	  SMC	  to	  a	  tetrachordal	  and	  pentachordal	  approach	  to	  symmetry,	  wherein	  collections	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played	  as	  a	  tetrachord	  or	  a	  pentachord	  can	  be	  considered	  as	  units	  that	  are,	  as	  a	  whole,	  symmetrical	  about	  an	  axis.	  	  
1.2.4	  -­‐	  Cells	  Dean-­‐Lewis	  (2001)	  concludes:	  	  Steve	  Coleman	  does	  not	  avoid	  common	  structures	  from	  the	  jazz	  tradition.	  Rather	  he	  actively	  chooses	  those	  which	  can	  be	  derived	  from	  the	  ‘Symmetry’	  and	  ‘Sum’	  systems…Steve	  Coleman’s	  strategies	  take	  precedence	  over	  such	  traditional,	  scale	  based	  systems	  (as	  found	  in	  bebop	  and	  modal	  jazz),	  yet	  are	  influenced	  by	  them	  (p.	  44).	  	  This	  observation	  seems	  to	  touch	  on	  another	  concept	  Coleman	  has	  written	  and	  spoken	  about:	  the	  idea	  of	  using	  small	  melodic	  “cells”	  instead	  of	  scales	  to	  generate	  melodic	  material.	  Coleman	  alludes	  to	  this	  strategy	  in	  a	  1991	  interview:	  When	  I	  play,	  I’m	  not	  thinking	  scales.	  A	  lot	  of	  younger	  players	  are	  so	  locked	  into	  scales	  that	  they	  can’t	  think	  of	  anything	  else.	  I’ve	  often	  wondered	  why	  the	  two	  modes,	  major	  and	  minor,	  dominate	  out	  of	  the	  countless	  diatonic	  structures.	  After	  studying	  African,	  Eastern	  and	  Bulgarian	  folk	  music,	  I	  decided	  that	  it	  wasn’t	  necessary	  to	  use	  just	  major	  and	  minor,	  and	  consciously	  abandoned	  it.	  Now	  I’m	  working	  with	  cells.	  There’s	  nothing	  mystic	  about	  that	  -­‐	  they’re	  just	  small	  musical	  constructs	  which	  I	  manipulate	  to	  get	  two	  types	  of	  sound	  motion,	  stationary	  and	  in	  transit.	  I’ve	  also	  been	  looking	  for	  geometric	  ways	  of	  doing	  progression	  rather	  than	  thinking	  in	  standard	  terms	  (Hrebeniak,	  1991,	  p.	  19-­‐20).	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In	  a	  more	  recently	  recorded	  interview,	  Coleman	  (2015)	  engages	  more	  directly	  with	  his	  concept	  of	  cells.	  The	  interview	  confirms	  Dean-­‐Lewis’	  (2001)	  assertion	  that	  Coleman	  is	  concerned	  with	  the	  use	  of	  melodic	  cells	  in	  his	  improvisations,	  and	  that	  he	  places	  special	  emphasis	  on	  those	  cells	  (or	  “sets,”	  as	  I	  have	  called	  them)	  that	  are	  symmetrical	  in	  construction.	  	  	  	  The	  discussion	  centres	  on	  a	  segment	  of	  a	  solo	  by	  John	  Coltrane	  (fig.	  9).	  Coleman	  (2015)	  states:	  	  [Coltrane]	  was	  taking	  these	  really	  small	  cells,	  and	  doing	  this	  rocking	  thing…The	  era	  before	  him,	  cats	  weren’t	  doing	  that,	  they	  were	  doing	  these	  more	  sweeping	  kind	  of	  phrases…So	  he	  had	  this	  little	  germ,	  and	  he	  still	  figured	  out	  how	  to	  make	  it	  work	  functionally	  (0:11-­‐1:23).	  	  	  Coleman	  discusses	  each	  of	  the	  phrases	  indicated	  in	  figure	  9:	  “I	  don’t	  know	  if	  you	  noticed	  this,	  but	  these	  are	  symmetrical	  phrases	  he’s	  playing”	  (5:33).	  He	  continues:	  “these	  are	  symmetrical	  phrases	  but	  the	  last	  one	  he	  plays	  [labelled	  I	  in	  fig.	  9]	  is	  not”	  (5:44).	  Coleman	  then	  corrects	  himself:	  “…it’s	  symmetrical	  but	  a	  different	  kind	  of	  symmetrical”	  (5:57).	  Coleman	  goes	  on	  to	  explain	  that	  the	  first	  phrase	  (found	  in	  various	  transpositions	  as	  phrases	  A-­‐G	  in	  fig.	  9)	  is	  an	  odd	  sum	  symmetry,	  having	  a	  “double	  note	  axis”	  (9:34),	  whilst	  the	  final	  phrase	  (phrase	  I)	  is	  an	  even	  sum	  symmetry	  or	  a	  “single	  note	  axis”	  (9:31),	  where	  “the	  axis…is	  the	  bottom	  note…F#	  or	  C”	  (10:25).	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Figure	  9:	  Excerpt	  from	  John	  Coltrane’s	  solo	  on	  “Oleo”	  (Davis	  and	  Coltrane,	  2002,	  disc	  2,	  track	  4).	  	  It	  becomes	  clear	  that	  Coleman	  thinks	  not	  only	  about	  the	  symmetrical	  dyad	  relations	  that	  result	  from	  the	  use	  of	  the	  inversional	  spiral	  in	  the	  SMC,	  but	  also	  
trichords	  (such	  as	  I)	  and	  tetrachords	  (A-­‐G).	  For	  Coleman,	  phrase	  A	  as	  a	  whole	  articulates	  sum	  5,	  with	  double	  axes	  at	  Ab-­‐A	  and	  D-­‐Eb.	  It	  is	  true	  that	  the	  phrase	  A	  does,	  in	  this	  circumstance,	  adhere	  to	  the	  rules	  of	  the	  SMC:	  it	  could	  be	  seen	  as	  two	  sum	  5	  dyads	  (Bb-­‐G	  and	  C-­‐F)	  played	  one	  after	  the	  other,	  a	  legal	  move	  within	  the	  SMC	  system.	  However,	  later	  in	  the	  interview,	  Coleman	  demonstrates	  his	  understanding	  of	  the	  phrase	  in	  a	  different	  way:	  “So	  when	  you	  have:	  [Plays	  F#,	  G#,	  B,	  C#];	  what’s	  the	  centre	  of	  that?”	  (12:07).	  The	  answer,	  according	  to	  Coleman,	  is	  the	  double	  axis	  A-­‐Bb,	  of	  sum	  7.	  Coleman	  is	  still	  alluding	  to	  phrases	  A-­‐
G,	  however	  he	  has	  now	  ordered	  the	  notes	  in	  a	  permutation	  that	  does	  not	  strictly	  obey	  the	  SMC	  system.	  Under	  the	  SMC,	  this	  new	  ordering	  of	  pitches	  no	  longer	  functions	  as	  sum	  7:	  F#	  and	  G#	  considered	  together	  are	  sum	  2,	  whilst	  B	  and	  C#	  together	  are	  sum	  0.	  However,	  it	  is	  clear	  that	  in	  Coleman’s	  understanding	  this	  four-­‐note	  phrase	  [F#-­‐G#-­‐B-­‐C#]	  can	  articulate	  sum	  7,	  no	  matter	  the	  order	  of	  notes.	  This	  seems	  to	  fit	  with	  his	  concept	  of	  cells	  –	  [F#-­‐G#-­‐B-­‐C#]	  could	  be	  labelled	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a	  “symmetrical	  cell,”	  in	  Coleman’s	  terminology,	  or	  more	  specifically,	  a	  “symmetrical	  tetrachord”	  –	  a	  “small	  musical	  construct”	  (Hrebeniak,	  1991,	  p.	  20)	  assembled	  on	  the	  abstract	  basis	  of	  symmetry,	  regardless	  of	  how	  the	  individual	  notes	  are	  ordered	  in	  their	  actual	  execution.	  This	  cell	  is	  found	  in	  Dean-­‐Lewis’	  (2001)	  list	  as	  a	  “[0,2,5,7]	  symmetrical	  cell”	  (p.	  63).	  For	  Coleman,	  phrase	  A	  as	  a	  whole	  articulates	  sum	  5,	  with	  double	  axes	  at	  Ab-­‐A	  and	  D-­‐Eb,	  much	  in	  the	  same	  way	  it	  does	  in	  Dean-­‐Lewis’	  analysis	  of	  “Cross-­‐Fade.”	  	  Coleman	  comments	  that	  phrase	  I	  is	  “symmetrical	  but	  a	  different	  kind	  of	  symmetrical”	  (5:57).	  	  
	  
Figure	  10:	  Phrase	  I.	  	  He	  states:	  “that’s	  A	  Love	  Supreme”	  (9:05),	  and	  demonstrates	  the	  opening	  of	  the	  first	  track	  from	  this	  album,	  “Acknowledgement”	  (Coltrane,	  1965,	  track	  1),	  transcribed	  in	  figure	  11.	  	  
	  
Figure	  11:	  Opening	  of	  “Acknowledgement”	  from	  A	  Love	  Supreme	  (Coltrane,	  1965,	  track	  1).	  	  This	  quote	  suggests	  that	  Coleman	  views	  the	  two	  musical	  statements	  in	  figures	  10	  and	  11	  to	  be	  similar	  –	  while	  they	  are	  not	  identical	  with	  regard	  to	  the	  order	  of	  notes,	  intervallic	  contour,	  register,	  or	  key,	  they	  are	  drawn	  from	  the	  same	  cell	  or	  set	  [027].	  The	  interview	  also	  confirms	  that	  Coleman	  views	  this	  cell	  to	  be	  significant	  for	  its	  property	  of	  symmetry,	  and	  affirms	  Dean-­‐Lewis’	  (2001)	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speculation	  that	  this	  is	  the	  reason	  he	  chooses	  to	  employ	  such	  a	  cell	  in	  his	  own	  playing.	  Coleman	  and	  Dean-­‐Lewis	  are	  not	  alone	  in	  this	  assertion;	  John	  Coltrane’s	  son	  Ravi	  Coltrane	  states:	  In	  ‘Acknowledgement,’	  John	  uses	  two	  sets	  of	  harmonic	  relationships	  or	  melodic	  ‘cells.’	  The	  opening	  motif	  is	  built	  on	  one:	  it’s	  a	  1–2–5	  cell	  (1	  being	  the	  root	  of	  a	  major	  scale,	  2	  the	  first	  degree	  above	  it,	  5	  the	  fifth)	  in	  E	  major,	  which	  he	  begins	  on	  the	  fifth.	  Later,	  he	  revisits	  this	  cell	  in	  the	  main	  melody—ba-­‐dwee-­‐dah,	  ba-­‐DWEE-­‐dah—as	  5–2–1,	  first	  in	  the	  key	  of	  F	  and	  then	  B-­‐flat.	  .	  .	  .	  So	  I	  thought	  about	  those	  cells	  as	  pure	  numbers	  and	  saw	  how	  they	  define	  ratios	  known	  as	  the	  Golden	  Mean,	  also	  called	  the	  divine	  proportion.	  These	  ratios	  are	  found	  in	  proportions	  of	  the	  human	  body	  and	  in	  nature:	  in	  seashells,	  when	  trees	  begin	  branching.	  It’s	  also	  an	  established	  theory	  of	  aesthetic	  perfection:	  how	  buildings	  or	  portraits	  are	  arranged,	  or	  when	  events	  occur	  in	  Mozart	  sonatas	  (Coltrane,	  2002,	  p.	  24).	  
Ironically,	  Ravi	  Coltrane	  considers	  the	  1-­‐2-­‐5	  cell	  to	  be	  an	  expression	  of	  the	  golden	  mean,	  whilst	  Coleman	  (2015)	  emphasises	  the	  symmetrical	  construction	  of	  the	  cell	  –	  two	  properties	  that	  are	  mutually	  exclusive	  according	  to	  Coleman	  (Hrebeniak,	  1991).	  	  
Nonetheless,	  it	  seems	  clear	  that	  when	  Coleman	  thinks	  in	  cells	  whilst	  improvising,	  the	  concept	  of	  symmetry	  influences	  his	  choice	  of	  cells	  and	  how	  he	  conceives	  of	  them,	  and	  Dean-­‐Lewis	  is	  correct	  in	  stating	  that	  “he	  actively	  chooses	  those	  which	  can	  be	  derived	  from	  the	  ‘Symmetry’	  and	  ‘Sum’	  systems”	  (2001,	  p.	  44).	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1.2.5	  -­‐	  Iso-­‐Tetrachordal	  and	  Mixo-­‐Tetrachordal	  Approaches	  Several	  excerpts	  posted	  by	  Steve	  Coleman	  on	  social	  media	  confirm	  his	  preoccupation	  with	  tetrachords,	  and	  provide	  further	  detail	  on	  the	  way	  in	  which	  he	  aims	  to	  combine	  tetrachordal	  cells	  in	  his	  improvisations	  and	  compositions.	  	  
	  	  
	  
Figure	  12:	  Iso-­‐Tetrachord	  Modulations	  Thru	  Giant	  Steps	  (Coleman,	  2016a).	  	  “Iso-­‐Tetrachord	  Modulations	  Thru	  Giant	  Steps”	  (Coleman,	  2016a)	  might	  be	  practiced	  as	  an	  exercise	  to	  aid	  improvisation	  over	  the	  John	  Coltrane	  composition	  “Giant	  Steps.”	  By	  “Iso-­‐Tetrachord”	  Coleman	  presumably	  means	  “same-­‐tetrachord”	  as	  the	  excerpt	  is	  built	  upon	  various	  transpositions	  of	  a	  single	  tetrachord.	  The	  tetrachord	  used	  is	  [0135],	  which	  is	  transposed	  (or	  modulated,	  as	  implied	  by	  the	  title)	  to	  fit	  the	  harmonic	  scheme	  of	  “Giant	  Steps.”	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The	  relevance	  of	  this	  excerpt	  to	  the	  present	  study	  is	  primarily	  as	  evidence	  that	  Coleman	  has	  an	  approach	  to	  improvisation	  that	  is	  preoccupied	  with	  tetrachords.	  The	  excerpt	  reads	  like	  an	  exercise	  an	  improviser	  might	  practice	  with	  any	  chosen	  tetrachord	  to	  increase	  their	  ability	  to	  extend	  a	  motif	  over	  this	  particularly	  challenging	  chord	  progression.	  	  Furthermore,	  Coleman	  demonstrates	  that	  in	  his	  conception	  tetrachords	  used	  successively	  can	  share	  notes	  and	  overlap.	  For	  example	  in	  the	  first	  bar	  of	  figure	  12,	  the	  two	  [0135]	  tetrachords	  used	  -­‐	  A#-­‐B-­‐C#-­‐D#	  and	  D#-­‐E-­‐F#-­‐G#	  -­‐	  share	  the	  note	  D#,	  which	  functions	  as	  a	  pivot	  note.	  This	  technique	  is	  used	  in	  almost	  every	  bar	  (with	  exceptions	  in	  bars	  8,	  10,	  12	  and	  14).	  This	  has	  implications	  for	  the	  identification	  of	  tetrachords	  in	  the	  improvisations	  chosen	  for	  this	  study	  –	  in	  Coleman’s	  conception,	  tetrachords	  (or	  presumably	  any	  kind	  of	  cell)	  can	  share	  common	  notes	  whilst	  being	  considered	  separate	  entities.	  	  Another	  post	  is	  titled	  “Mixo-­‐Tetrachord	  Composition	  (ie.,	  progression	  of	  different	  species	  of	  tetrachords)”	  (Coleman,	  2016b).	  Analysed	  as	  in	  figure	  13,	  each	  tetrachord	  shares	  a	  common	  note	  with	  the	  previous	  tetrachord.	  It	  seems	  that	  Coleman’s	  approach	  with	  this	  excerpt	  is	  to	  cycle	  through	  three	  tetrachord	  types:	  [0135],	  [0235]	  and	  [0245].	  Once	  again,	  Coleman	  clearly	  combines	  tetrachords	  to	  form	  longer	  melodies,	  and	  these	  combinations	  rely	  on	  shared	  common	  notes.	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Figure	  13:	  060706-­‐2319	  (Middle	  of	  Water)	  –	  Water	  Progression,	  Coleman	  (2016b),	  boxes	  added	  by	  
the	  author.	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1.3	  -­‐	  The	  Need	  for	  the	  Present	  Study	  Dean-­‐Lewis’	  (2001)	  analysis	  of	  “Cross-­‐Fade”	  provides	  useful	  insight	  into	  the	  use	  of	  symmetry	  in	  Coleman’s	  improvisations.	  However,	  “Cross-­‐Fade”	  is	  dissonant	  and	  atonal	  in	  nature,	  lacking	  a	  key	  centre	  or	  any	  traditional	  jazz	  harmony,	  calling	  instead	  for	  a	  specialised	  symmetrical	  approach.	  Since	  “Cross-­‐Fade”	  is	  a	  special	  case,	  the	  selection	  of	  this	  piece	  for	  analysis	  may	  limit	  the	  scope	  of	  Dean-­‐Lewis’	  conclusion	  –	  Coleman	  might	  have	  only	  employed	  the	  strategies	  outlined	  in	  chapter	  1	  specifically	  for	  this	  piece.	  Dean-­‐Lewis’	  analysis	  therefore	  does	  not	  allow	  us	  to	  say	  much	  about	  the	  role	  of	  symmetry	  in	  Coleman’s	  overall	  musical	  language.	  The	  question	  still	  remains	  whether	  the	  concept	  of	  symmetry	  is	  used	  in	  his	  improvisations	  in	  the	  traditional	  jazz	  idiom,	  and	  how	  it	  functions	  within	  typical	  jazz	  harmony.	  This	  study	  aims	  to	  fill	  this	  gap	  in	  knowledge	  by	  investigating	  the	  use	  of	  strategies	  based	  on	  the	  concept	  of	  symmetry	  (which	  I	  have	  called	  “symmetrical	  techniques”)	  in	  seven	  of	  Steve	  Coleman’s	  solos	  on	  standard	  jazz	  chord	  progressions.	  	  	  Two	  symmetrical	  techniques	  –	  namely,	  movement	  according	  to	  Coleman’s	  “Symmetrical	  Movement	  Concept”	  (2000)	  and	  symmetrical	  sets	  (symmetrical	  trichords,	  tetrachords	  and	  pentachords)	  –	  have	  been	  discussed	  in	  chapter	  1.	  The	  method	  used	  to	  identify	  instances	  of	  these	  techniques	  in	  Coleman’s	  improvisations	  will	  be	  explained	  in	  chapter	  2.	  Another	  symmetrical	  technique	  –	  palindrome	  –	  was	  discovered	  in	  the	  process	  of	  transcription	  and	  is	  also	  discussed	  in	  chapter	  2.	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Chapter	  2	  –	  Methodology	  and	  Nomenclature	  
2.1	  -­‐	  Research	  Material	  To	  examine	  the	  use	  of	  symmetry	  in	  Steve	  Coleman’s	  improvisations	  on	  standard	  jazz	  forms	  and	  chord	  progressions,	  I	  transcribed	  seven	  recorded	  solos	  by	  Steve	  Coleman	  that	  were	  played	  on	  standard	  jazz	  forms	  from	  various	  recordings.	  The	  solos	  selected	  were:	  	  
Ah-­‐Leu-­‐Cha	  (Charlie	  Parker)	  
Phase	  Space	  –	  Steve	  Coleman	  and	  Dave	  Holland	  1993,	  Disc	  Union,	  DIW	  865	  	  
Inner	  Urge	  (Joe	  Henderson)	  
Moving	  Pictures	  –	  Ravi	  Coltrane	  1998,	  RCA,	  743215588726	  
	  
Processional	  (Dave	  Holland)	  
Extensions	  –	  Dave	  Holland	  Quartet	  1990,	  ECM	  Records,	  ECM	  1410	  
	  
Segment	  (Charlie	  Parker)	  
Triplicate	  –	  Dave	  Holland	  Trio	  1988,	  ECM	  Records,	  ECM	  1373	  
	  
Take	  the	  Coltrane	  (Duke	  Ellington)	  
Triplicate	  –	  Dave	  Holland	  Trio	  1988,	  ECM	  Records,	  ECM	  1373	  
	  
The	  Creeper	  (Marvin	  Smith)	  
Keeper	  of	  the	  Drums	  –	  Marvin	  “Smitty”	  Smith	  1987,	  Concord	  Jazz,	  CJ-­‐325	  
	  
The	  Oracle	  (Dave	  Holland)	  
Extensions	  –	  Dave	  Holland	  Quartet	  1990,	  ECM	  Records,	  ECM	  1410	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“The	  Creeper,”	  “Take	  the	  Coltrane”	  and	  “Processional”	  are	  compositions	  in	  twelve-­‐bar	  blues	  form,	  although	  “Processional”	  is	  in	  a	  different	  meter	  (5/4)	  and	  many	  of	  the	  chords	  are	  substituted.	  	  	  “Segment”	  and	  “Ah-­‐Leu-­‐Cha”	  are	  well-­‐known	  standards	  of	  the	  bebop	  idiom,	  both	  of	  which	  were	  composed	  by	  Charlie	  Parker.	  “The	  Oracle”	  is	  in	  3/4	  time	  and	  might	  be	  called	  a	  modal	  tune	  –	  a	  format	  that	  has	  been	  idiomatic	  of	  jazz	  since	  the	  1950’s	  –	  in	  which	  a	  single	  chord	  often	  serves	  as	  the	  harmonic	  basis	  for	  much	  of	  the	  solo	  form	  (Waters,	  2000).	  “Inner	  Urge”	  might	  also	  be	  called	  modal,	  with	  its	  ‘A’	  section	  containing	  four-­‐bar	  stretches	  of	  single	  chords.	  On	  this	  recording	  it	  is	  played	  in	  7/4	  time.	  	  	  I	  also	  made	  a	  transcription	  of	  Charlie	  Parker’s	  solo	  on	  his	  composition	  “Ah-­‐Leu-­‐Cha”	  (Parker,	  1976,	  track	  24),	  recorded	  in	  1948.	  I	  analysed	  this	  transcription	  in	  the	  same	  fashion	  as	  I	  did	  the	  seven	  solos	  by	  Coleman.	  Coleman	  states,	  “the	  music	  of	  Charles	  Christopher	  Parker…probably	  has	  the	  greatest	  influence	  on	  my	  own	  music”	  (Coleman,	  n.d.,	  para.	  1).	  Hence,	  there	  may	  be	  phrases	  that	  Coleman	  plays	  that	  at	  first	  appear	  to	  be	  influenced	  by	  the	  concept	  of	  symmetry,	  but	  might	  be	  better	  accounted	  for	  as	  idiomatic	  by	  comparison	  to	  similar	  phrases	  in	  Parker’s	  improvisation.	  The	  Parker	  transcription	  helped	  identify	  such	  instances	  and	  allowed	  me	  to	  portray	  the	  use	  of	  symmetry	  in	  Coleman’s	  improvisations	  with	  greater	  accuracy,	  and	  without	  overstatement.	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2.2	  -­‐	  Method	  of	  Analysis	  Each	  solo	  was	  transcribed	  by	  the	  author	  and	  notated	  using	  Sibelius	  5	  software.	  Throughout	  the	  process,	  an	  emphasis	  was	  placed	  on	  accuracy	  of	  pitch,	  with	  rhythmic	  accuracy	  seen	  as	  less	  pertinent	  when	  ambiguous	  rhythms	  occurred.	  The	  transcriptions	  are	  written	  at	  concert	  pitch,	  and	  can	  be	  found	  in	  appendix	  2	  of	  this	  thesis.	  	  The	  term	  “symmetrical	  techniques”	  refers	  to	  the	  three	  techniques	  examined	  in	  this	  study:	  Symmetrical	  Movement	  Concept	  (SMC),	  symmetrical	  sets	  and	  palindrome.	  While	  SMC	  and	  symmetrical	  sets	  emerged	  from	  the	  literature	  surveyed	  in	  chapter	  1,	  palindrome	  was	  discovered	  in	  the	  process	  of	  transcription	  and	  occurred	  frequently	  enough	  to	  merit	  inclusion	  as	  a	  symmetrical	  technique.	  Bergman’s	  (2013)	  article	  on	  palindrome	  in	  the	  music	  of	  Viktor	  Ullman	  and	  Roth’s	  (2012)	  article	  on	  symmetry	  in	  jazz	  improvisation	  laid	  the	  groundwork	  for	  this	  discovery.	  	  	  A	  table	  for	  each	  solo	  was	  created	  using	  Microsoft	  Excel.	  For	  each	  solo,	  every	  instance	  of	  the	  three	  symmetrical	  techniques	  was	  recorded	  in	  the	  table	  (these	  can	  be	  found	  in	  appendix	  3).	  The	  analysis	  is	  intended	  to	  be	  exhaustive:	  ideally	  every	  occurrence	  of	  these	  three	  techniques	  -­‐	  no	  matter	  the	  length	  or	  perceived	  intentionality	  of	  the	  use	  of	  the	  technique	  -­‐	  is	  recorded	  in	  the	  table	  in	  the	  format	  detailed	  later	  in	  this	  chapter.	  Identification	  of	  symmetrical	  techniques	  may	  overlap,	  and	  the	  same	  group	  of	  notes	  may	  merit	  multiple	  classifications	  within	  the	  realm	  of	  symmetrical	  techniques.	  In	  such	  cases,	  all	  possible	  interpretations	  are	  recorded.	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These	  tables	  were	  then	  used	  to	  generate	  numerical	  data	  about	  the	  transcriptions.	  The	  tables	  are	  not	  purported	  to	  provide	  any	  scientific	  facts	  about	  the	  improvisations;	  they	  simply	  provide	  a	  broad	  idea	  of	  the	  presence	  and	  prevalence	  of	  each	  technique	  and	  an	  easy	  reference	  to	  locate	  specific	  instances.	  	  	  	  The	  transcription	  of	  Charlie	  Parker	  was	  analysed	  using	  the	  same	  method,	  and	  the	  symmetrical	  techniques	  were	  tabulated	  in	  the	  same	  way	  as	  the	  seven	  Coleman	  transcriptions.	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2.3	  -­‐	  Symmetrical	  Movement	  Concept	  (SMC)	  Instances	  of	  the	  SMC	  were	  identified	  by	  their	  conformity	  to	  the	  following	  set	  of	  rules,	  inferred	  from	  Coleman	  (2000):	  1. An	  instance	  of	  the	  SMC	  occurs	  when	  two	  or	  more	  dyads	  played	  in	  succession	  have	  the	  same	  pitch	  axis,	  i.e.	  the	  dyads	  add	  to	  the	  same	  pitch	  sum.	  SMC	  movement	  also	  occurs	  when	  a	  dyad	  is	  played	  directly	  before	  or	  after	  its	  axis	  note	  or	  axis	  dyad	  (para.	  7).	  	  2. The	  registral	  placement	  of	  either	  note	  of	  a	  given	  dyad	  is	  unimportant	  –	  symmetry	  is	  based	  on	  the	  sum	  of	  pitch-­‐classes	  alone.	  Coleman	  does	  specify	  that	  movement	  must	  alternate	  –	  a	  movement	  upwards	  must	  be	  followed	  by	  a	  movement	  downwards,	  and	  vice	  versa	  (para.	  7).	  	  However,	  this	  is	  contradicted	  later:	  “in	  this	  example	  the	  tone	  G	  can	  be	  in	  any	  octave…”	  (para.	  8).	  As	  such,	  both	  situations	  will	  be	  considered	  as	  valid	  instances	  of	  the	  SMC	  in	  this	  study.	  	  3. The	  axis	  can	  be	  changed	  at	  any	  time,	  even	  in	  the	  middle	  of	  a	  phrase.	  Instances	  of	  the	  SMC	  can	  therefore	  overlap.	  Coleman	  calls	  this	  “‘nested’	  axial	  movement”	  (para.	  9).	  	  4. An	  exception	  to	  rule	  1	  is	  when	  the	  improviser	  plays	  an	  interval	  that	  comprises	  an	  even	  number	  of	  semitones	  (major	  second,	  major	  third,	  tritone,	  minor	  sixth,	  minor	  seventh,	  octave,	  etc).	  Then	  equal	  movement	  in	  the	  opposite	  direction	  is	  not	  required	  (para.	  8).	  In	  this	  analysis,	  movement	  by	  these	  intervals	  alone	  does	  not	  qualify	  as	  movement	  according	  to	  the	  SMC	  –	  tabulating	  such	  occasions	  was	  perceived	  to	  result	  in	  meaningless	  data.	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2.3.1	  -­‐	  Nomenclature	  The	  following	  terms	  are	  used	  consistently	  in	  reference	  to	  the	  SMC.	  	  
SMC	  Movement:	  Melodic	  movement	  according	  to	  Coleman’s	  “Symmetrical	  Movement	  Concept”	  (2000)	  as	  described	  in	  chapter	  2.3.	  	  
	  
Axis:	  The	  unison	  or	  dyad	  that	  serves	  as	  the	  point	  about	  which	  pitches	  may	  be	  ‘balanced.’	  	  
• An	  Even	  Sum	  Axis	  is	  a	  unison.	  When	  the	  axis	  is	  the	  note	  C,	  the	  axis	  can	  be	  expressed	  as	  C-­‐C,	  or	  simply	  C.	  The	  axis	  a	  tritone	  away	  from	  any	  given	  axis	  is	  equivalent,	  i.e.	  C-­‐C	  and	  Gb-­‐Gb	  may	  be	  referred	  to	  interchangeably.	  	  
• An	  Odd	  Sum	  Axis	  is	  a	  dyad,	  consisting	  of	  two	  notes	  at	  the	  distance	  of	  one	  semitone.	  When	  the	  axis	  is	  the	  dyad	  C	  and	  Db,	  the	  axis	  will	  be	  expressed	  as	  C-­‐Db.	  The	  axis	  a	  tritone	  away	  from	  any	  given	  axis	  is	  equivalent,	  i.e.	  C-­‐Db	  and	  Gb-­‐G	  may	  be	  referred	  to	  interchangeably.	  	  
Sum	  Dyads:	  Any	  pair	  of	  pitches	  that	  add	  to	  the	  same	  sum	  as	  those	  of	  the	  axis	  and	  are	  therefore	  symmetrical	  about	  that	  axis.	  Sums	  are	  calculated	  according	  to	  fixed	  integer	  notation,	  as	  follows:	  C=0,	  Db=1,	  D=2,	  Eb=3,	  E=4,	  F=5,	  Gb=6,	  G=7,	  Ab=8,	  A=9,	  Bb=10,	  B=11.	  Sums	  are	  modulo-­‐12,	  meaning	  that	  sums	  greater	  than	  11	  are	  expressed	  as	  their	  total	  minus	  12.	  For	  example,	  Ab	  +	  Bb	  =	  8	  +	  10	  =	  18	  =	  18-­‐12	  =	  6.	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Spiralling	  In/Spiralling	  Out:	  Movement	  according	  to	  the	  SMC	  need	  not	  follow	  any	  specific	  order	  –	  any	  of	  the	  twelve	  pitch	  classes	  may	  be	  chosen	  provided	  it	  is	  followed	  by	  its	  symmetrical	  pair	  about	  the	  chosen	  axis.	  However,	  when	  more	  than	  one	  dyad	  is	  played	  in	  relation	  to	  a	  specific	  axis,	  movement	  can	  be	  categorised	  as	  either	  “spiralling	  in”	  or	  “spiralling	  out.”	  	  	  Spiralling	  in	  refers	  to	  successive	  SMC	  movements	  that	  consist	  of	  progressively	  smaller	  intervals.	  	  
(a):	  Axis	  A-­‐Bb	  (sum	  7).	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (b):	  Axis	  Bb	  (sum	  8).	  
	  	  	  	  	   	  
Figure	  14(a-­‐b):	  Two	  instances	  of	  spiralling	  in.	  	  Spiralling	  out	  refers	  to	  successive	  SMC	  movements	  that	  consist	  of	  progressively	  wider	  intervals.	  	  
	  (a):	  Axis:	  B-­‐C	  (sum	  11).	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  (b):	  Axis	  A	  (sum	  6).	  
	  	   	  
Figure	  15(a-­‐b):	  Two	  instances	  of	  spiralling	  out.	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2.4	  -­‐	  Symmetrical	  Sets	  All	  possible	  symmetrical	  sets	  of	  three	  to	  five	  distinct	  pitch	  classes	  are	  listed	  in	  this	  section.	  Each	  trichord	  and	  tetrachord	  has	  been	  given	  a	  colloquial	  name	  for	  ease	  of	  reference	  and	  recognition.13	  An	  explanation	  of	  these	  names	  will	  accompany	  each	  table.	  The	  following	  tables	  will	  present	  the	  set	  in	  prime	  form14,	  a	  colloquial	  name	  for	  the	  set,	  and	  an	  example15	  according	  to	  the	  sum	  0	  or	  sum	  1	  inversional	  spirals.	  Particular	  sets	  will	  be	  expressed	  in	  pitch	  classes,	  separated	  by	  hyphens.	  	  
2.4.1	  -­‐	  Trichords	  
Set	  (Prime	  Form)	   Colloquial	  Name	   Example	  (Sum	  0)	  
012	   Chromatic	  Trichord	   B-­‐C-­‐Db	  or	  F-­‐Gb-­‐G	  
024	   Whole-­‐Tone	  Trichord	   Bb-­‐C-­‐D	  or	  E-­‐Gb-­‐Ab	  
036	   Diminished	  Trichord	   A-­‐C-­‐Eb	  or	  Eb-­‐Gb-­‐A	  
048	   Augmented	  Trichord	   Ab-­‐C-­‐E	  or	  D-­‐Gb-­‐Bb	  
027	   Quartal	  Trichord	   G-­‐C-­‐F	  or	  Db-­‐Gb-­‐B	  
Figure	  16:	  Symmetrical	  Trichords.	  	  There	  are	  only	  five	  types	  of	  symmetrical	  trichord	  (two	  of	  each	  type	  for	  each	  axis),	  all	  of	  which	  are	  of	  even	  sum	  and	  include	  one	  of	  their	  axis	  notes.	  	  The	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13	  I	  have	  found	  these	  colloquial	  names	  particularly	  helpful	  in	  recalling	  the	  content	  of	  certain	  symmetrical	  sets	  whilst	  improvising.	  14	  A	  set	  in	  prime	  form	  is	  ordered	  to	  begin	  with	  0	  and	  have	  the	  smallest	  possible	  difference	  between	  first	  and	  last	  integers	  (Forte,	  1973,	  p.	  4)	  –	  the	  most	  ‘tightly	  packed’	  expression	  of	  a	  set.	  15	  For	  simplicity,	  only	  flats	  have	  been	  used	  in	  the	  examples.	  The	  symmetry	  of	  a	  set	  is	  determined	  by	  its	  intervallic	  content	  –	  enharmonic	  spelling	  plays	  no	  role	  in	  determining	  symmetry.	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“Chromatic	  Trichord”	  and	  “Whole-­‐Tone	  Trichord”	  are	  named	  for	  the	  scales	  that	  they	  are	  a	  characteristic	  segment	  of.	  “Diminished	  Trichord”	  and	  “Augmented	  Trichord”	  are	  named	  for	  their	  equivalence	  with	  the	  diminished	  and	  augmented	  triads	  of	  traditional	  music	  theory.	  “Quartal	  Trichord”	  is	  named	  for	  its	  construction	  in	  perfect	  fourths.	  
2.4.2	  -­‐	  Even	  Sum	  Tetrachords	  
Set	  (Prime	  Form)	   Colloquial	  Name	   Example	  (Sum	  0)	  
0134	   HW	  Diminished	  Tetrachord	   Bb-­‐B-­‐Db-­‐D	  or	  E-­‐F-­‐G-­‐Ab	  
0246	   Whole-­‐Tone	  Tetrachord	   A-­‐B-­‐Db-­‐Eb	  or	  Eb-­‐F-­‐G-­‐A	  
0268	   French	  6th	  Tetrachord	   G-­‐B-­‐Db-­‐F	  or	  Bb-­‐D-­‐E-­‐Ab	  	  
0358	   Minor	  7th	  Tetrachord	   G-­‐Bb-­‐D-­‐F	  or	  Db-­‐E-­‐Ab-­‐B	  
0156	   Adjacent	  4ths	  Tetrachord	   Ab-­‐A-­‐Eb-­‐E	  or	  D-­‐Eb-­‐A-­‐Bb	  
Figure	  17:	  Even	  Sum	  Tetrachords.	  	  There	  are	  five	  distinct	  even	  sum	  symmetrical	  tetrachords.	  For	  any	  given	  sum,	  the	  tritone	  transposition	  of	  each	  maintains	  the	  same	  axis	  of	  symmetry.	  “H(alf)	  W(hole)	  Diminished”	  and	  “Whole-­‐Tone”	  tetrachords	  are	  named	  for	  the	  scales	  that	  they	  are	  a	  characteristic	  segment	  of.	  “Minor	  7th”	  and	  “French	  6th”16	  tetrachords	  are	  named	  for	  their	  equivalence	  to	  these	  two	  common	  chord	  formations.	  The	  final	  tetrachord,	  “Adjacent	  4ths,”	  describes	  its	  construction	  as	  two	  intervals	  of	  a	  perfect	  fourth	  beginning	  a	  semitone	  apart.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16	  ‘French	  6th’	  refers	  to	  a	  specific	  harmonic	  function	  in	  classical	  music.	  However,	  all	  that	  is	  implied	  here	  by	  this	  nomenclature	  is	  the	  intervallic	  structure	  of	  the	  set.	  As	  a	  chord,	  this	  would	  be	  referred	  to	  by	  jazz	  musicians	  as	  ‘Dominant	  7	  flat	  5,’	  however	  ‘French	  6th’	  seemed	  more	  eloquent.	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The	  transposition	  of	  a	  French	  6th	  tetrachord	  by	  a	  tritone	  results	  in	  the	  same	  set	  of	  pitches.	  When	  transposed	  by	  a	  minor	  third	  in	  either	  direction,	  a	  French	  6th	  tetrachord	  maintains	  the	  same	  axis.	  Each	  French	  6th	  tetrachord	  has	  two	  sets	  of	  axes	  –	  for	  example:	  the	  French	  6th	  tetrachord	  G-­‐B-­‐Db-­‐F	  is	  both	  sum	  0	  (axis	  at	  C	  or	  Gb)	  and	  sum	  6	  (axis	  at	  Eb	  or	  A).	  	  	  
2.4.3	  -­‐	  Odd	  Sum	  Tetrachords	  	  
Set	  (Prime	  Form)	   Colloquial	  Name	   Example	  (Sum	  1)	  
0123	   Chromatic	  Tetrachord	   B-­‐C-­‐Db-­‐D	  or	  F-­‐Gb-­‐G-­‐Ab	  
0145	   Augmented	  Tetrachord	   Bb-­‐B-­‐D-­‐Eb	  or	  E-­‐F-­‐Ab-­‐A	  
0235	   Dorian	  Tetrachord	   Bb-­‐C-­‐Db-­‐Eb	  or	  E-­‐Gb-­‐G-­‐A	  
0257	   ‘IGR’	  Tetrachord	   A-­‐B-­‐D-­‐E	  or	  Eb-­‐F-­‐Ab-­‐Bb	  
0347	   Major/Minor	  Tetrachord	   A-­‐C-­‐Db-­‐E	  or	  Eb-­‐Gb-­‐G-­‐Bb	  
0369	   Diminished	  Tetrachord	   B-­‐D-­‐F-­‐Ab	  
0459	   Major	  7	  Tetrachord	   Db-­‐F-­‐Ab-­‐C	  or	  G-­‐B-­‐D-­‐Gb	  
056e	   ‘Z’	  Tetrachord	   G-­‐C-­‐Db-­‐Gb	  or	  Bb-­‐Eb-­‐E-­‐A	  
Figure	  18:	  Odd	  Sum	  Tetrachords.	  	  There	  are	  eight	  distinct	  odd	  sum	  symmetrical	  tetrachords,	  which	  have	  the	  same	  axis	  when	  transposed	  by	  a	  tritone.	  The	  “Diminished”	  tetrachord	  is	  equivalent	  at	  the	  minor	  third	  and	  tritone	  transposition.	  Like	  French	  6th	  tetrachords,	  transposition	  of	  a	  “Z”	  tetrachord	  by	  a	  tritone	  results	  in	  the	  same	  four	  pitch	  classes.	  “Z”	  tetrachords	  maintain	  the	  same	  axis	  when	  transposed	  by	  the	  interval	  of	  a	  minor	  third	  in	  either	  direction	  and	  can	  be	  said	  to	  have	  two	  sets	  of	  axes.	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“Chromatic,”	  “Dorian”	  and	  “Augmented”	  tetrachords	  are	  named	  for	  their	  similar	  construction	  to	  the	  respective	  scales,	  “Major/Minor”	  is	  similar	  to	  a	  major	  triad	  with	  the	  minor	  third	  included,	  “Major	  7”	  and	  “Diminished”	  tetrachords	  are	  identical	  to	  these	  common	  chord	  formations,	  and	  the	  “Z”	  tetrachord	  refers	  to	  the	  “Z”	  chord	  identified	  in	  Bartók’s	  music	  by	  Leo	  Treitler	  (1959).	  “IGR	  (I	  Got	  Rhythm)	  Tetrachord”	  is	  named	  for	  its	  appearance	  in	  the	  first	  four	  notes	  of	  George	  Gershwin’s	  famous	  song	  “I	  Got	  Rhythm.”	  
2.4.4	  -­‐	  Pentachords	  
Set	  (Prime	  Form)	   Colloquial	  Name	   Example	  (Sum	  0)	  
01234	   Chromatic	  Pentachord	   Bb-­‐B-­‐C-­‐Db-­‐D	  or	  E-­‐F-­‐Gb-­‐G-­‐Ab	  
02346	   [02346]	  Pentachord	   A-­‐B-­‐C-­‐Db-­‐Eb	  or	  Eb-­‐F-­‐Gb-­‐G-­‐A	  
03458	   [03458]	  Pentachord	   Ab-­‐B-­‐C-­‐Db-­‐E	  or	  D-­‐F-­‐Gb-­‐G-­‐Bb	  
01268	   [01268]	  Pentachord	   G-­‐B-­‐C-­‐Db-­‐F	  or	  Db-­‐F-­‐Gb-­‐G-­‐B	  
01356	   [01356]	  Pentachord	   A-­‐Bb-­‐C-­‐D-­‐Eb	  or	  Eb-­‐E-­‐Gb-­‐Ab-­‐A	  
02468	   Whole-­‐Tone	  Pentachord	   Ab-­‐Bb-­‐C-­‐D-­‐E	  or	  D-­‐E-­‐Gb-­‐Ab-­‐Bb	  
02479	   Pentatonic	  Scale	  Pentachord	   G-­‐Bb-­‐C-­‐D-­‐F	  or	  Db-­‐E-­‐Gb-­‐A-­‐B	  
01478	   [01478]	  Pentachord	   Ab-­‐A-­‐C-­‐Eb-­‐E	  or	  D-­‐Eb-­‐Gb-­‐A-­‐Bb	  
02469	   Dominant	  9	  Pentachord	   G-­‐A-­‐C-­‐Eb-­‐F	  or	  Db-­‐Eb-­‐Gb-­‐A-­‐B	  
01348	   [01348]	  Pentachord	   G-­‐Ab-­‐C-­‐E-­‐F	  or	  Db-­‐D-­‐Gb-­‐Bb-­‐B	  
Figure	  19:	  Even	  Sum	  Pentachords.	  	  The	  ten	  distinct	  symmetrical	  pentachords	  are	  all	  of	  even	  sum	  and	  must	  contain	  their	  axis	  note.	  I	  have	  not	  given	  a	  colloquial	  name	  for	  many	  of	  them	  because	  they	  are	  rarely	  found	  in	  the	  transcriptions,	  and	  do	  not	  relate	  closely	  to	  any	  particular	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formation	  known	  to	  the	  jazz	  musician.	  The	  most	  common	  pentachords	  have	  been	  named	  –	  the	  chromatic	  collection,	  whole-­‐tone	  collection	  and	  a	  collection	  that	  forms	  the	  pentatonic	  scale,	  as	  well	  as	  the	  “Dominant	  9”	  pentachord.	  	  Although	  symmetrical	  hexachords,	  heptachords	  and	  so	  on	  are	  possible,	  the	  decision	  was	  made	  to	  limit	  the	  study	  to	  trichords,	  tetrachords	  and	  pentachords.	  	  
2.4.5	  -­‐	  Nomenclature	  The	  following	  terms	  will	  be	  used	  consistently	  with	  reference	  to	  symmetrical	  sets.	  
	  
Pitch	  Class:	  Refers	  to	  “all	  pitches	  related	  to	  each	  other	  by	  octave,	  enharmonic	  equivalence,	  or	  both”	  (Randel,	  2003,	  p.	  776).	  For	  example,	  “the	  pitch	  class	  C”	  refers	  to	  all	  Cs.	  	  	  
Set:	  An	  unordered	  collection	  of	  pitch	  classes	  (Rahn,	  1987,	  p.	  27).	  Sets	  will	  be	  expressed	  using	  square	  brackets	  and	  numerical	  notation.	  For	  example,	  [012]	  represents	  any	  transposition	  of	  three	  chromatically	  adjacent	  notes,	  such	  as	  C-­‐Db-­‐D	  or	  E-­‐F-­‐Gb.	  Sets	  expressed	  numerically	  will	  be	  in	  prime	  form,	  the	  most	  tightly	  packed	  permutation	  of	  the	  set	  (Rahn,	  1987).	  	  	  
Symmetrical	  Set:	  A	  set	  of	  three	  to	  five	  pitch-­‐classes	  that	  in	  its	  prime	  form	  has	  the	  property	  of	  symmetry	  about	  an	  axis	  note	  or	  axis	  dyad.	  The	  set	  need	  not	  be	  played	  ‘symmetrically’	  in	  practice	  to	  qualify	  as	  a	  symmetrical	  set,	  but	  the	  constituent	  notes	  of	  each	  set	  must	  be	  stated	  adjacently	  without	  interjection	  by	  notes	  foreign	  to	  the	  set	  until	  each	  pitch	  class	  of	  the	  set	  is	  stated.	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2.5	  -­‐	  Retrograde	  and	  Palindrome	  When	  a	  phrase	  is	  followed	  directly	  by	  its	  retrograde,	  a	  palindrome	  results,	  and	  so	  the	  passage	  of	  music	  reads	  the	  same	  forwards	  as	  it	  does	  backwards	  (Newbould,	  2001).	  Palindromic	  phrases	  exhibit	  symmetry	  about	  an	  axis	  –	  although	  in	  this	  case	  the	  axis	  is	  a	  specific	  point	  in	  time,	  rather	  than	  a	  specific	  pitch	  class.	  In	  the	  process	  of	  transcribing	  the	  seven	  Steve	  Coleman	  solos,	  I	  noticed	  that	  Coleman	  would	  often	  begin	  his	  solos	  with	  a	  phrase	  that	  was	  in	  some	  way	  palindromic.	  I	  have	  divided	  palindrome	  into	  three	  of	  my	  own	  classifications	  for	  the	  purpose	  of	  this	  study	  –	  “true	  palindrome,”	  “pitch-­‐class	  palindrome”	  and	  “phrase	  palindrome.”	  Since	  this	  thesis	  is	  focused	  on	  pitch	  symmetry,	  any	  consideration	  of	  rhythm	  will	  be	  treated	  as	  secondary.	  Rhythmic	  symmetry	  has	  been	  deemed	  unnecessary	  for	  a	  phrase	  to	  qualify	  as	  a	  palindrome.	  	  	  	  	  
2.5.1	  -­‐	  True	  Palindrome	  A	  true	  palindrome	  occurs	  when	  the	  pitch	  content	  of	  a	  phrase	  is	  identical	  when	  heard	  forward	  or	  backwards.	  	  
	  
Figure	  20:	  True	  Palindrome.	  	  Figure	  20	  is	  a	  true	  palindrome,	  in	  that	  the	  notes	  played	  literally	  occur	  in	  the	  same	  order	  whether	  read	  forwards	  or	  backwards:	  C-­‐D-­‐E-­‐F-­‐E-­‐D-­‐C.	  Under	  this	  definition	  rhythm	  is	  not	  a	  factor,	  and	  so	  the	  phrase	  is	  a	  true	  palindrome	  despite	  the	  final	  C	  being	  held	  for	  longer	  than	  the	  first	  C.	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2.5.2	  	  -­‐	  Pitch-­‐Class	  Palindrome	  Figure	  21	  is	  not	  a	  true	  palindrome;	  due	  to	  the	  repetition	  of	  the	  note	  G	  on	  beat	  3.	  The	  phrase	  reads	  C-­‐E-­‐G-­‐C-­‐G-­‐G-­‐E-­‐C.	  However	  if	  repetition	  is	  ignored	  and	  the	  two	  adjacent	  G’s	  are	  seen	  to	  represent	  the	  single	  pitch	  class	  G,	  the	  phrase	  can	  be	  considered	  to	  be	  palindromic.	  Instances	  of	  this	  kind	  will	  be	  labelled	  pitch-­‐class	  palindromes.	  	  
	  
Figure	  21:	  Pitch-­‐Class	  Palindrome.	  
	  
2.5.3	  -­‐	  Phrase	  Palindrome	  Phrase	  palindromes	  occur	  not	  on	  the	  level	  of	  individual	  notes,	  but	  on	  the	  level	  of	  phrases,	  as	  shown	  in	  figure	  22.	  
	  
Figure	  22:	  Phrase	  Palindrome.	  	  Expressed	  in	  terms	  of	  pitches,	  the	  phrase	  –	  C-­‐F-­‐G-­‐E-­‐C-­‐F-­‐G-­‐E-­‐C	  –	  is	  not	  a	  true	  palindrome	  or	  a	  pitch-­‐class	  palindrome.	  However	  if	  the	  two	  repeated	  phrases,	  labelled	  A	  and	  B	  are	  considered	  units,	  the	  phrase	  has	  the	  palindromic	  structure	  
A-­‐B-­‐A-­‐B-­‐A.	  Phrases	  of	  this	  kind	  will	  be	  referred	  to	  as	  phrase	  palindrome.	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2.6	  -­‐	  Method	  of	  Data	  Collection	  All	  instances	  of	  the	  three	  symmetrical	  techniques	  found	  in	  the	  solos	  were	  collected	  in	  a	  table	  under	  the	  following	  headings:	  
Technique	   From	  Bar.Beat	   To	  Bar.Beat	   Notes	  
Figure	  23:	  Table	  headings.	  
	  
Technique:	  The	  specific	  symmetrical	  technique	  identified.	  This	  will	  be	  expressed	  in	  one	  of	  three	  forms:	  
• SMC	  (axis	  x)	  
• Colloquial	  name	  of	  specific	  symmetrical	  set;	  e.g.	  “Chromatic	  Trichord.”	  
• Palindrome	  (true,	  pitch-­‐class	  or	  phrase);	  e.g.	  ”True	  Palindrome.”	  	  
From	  Bar.Beat:	  This	  column	  indicates	  the	  bar	  and	  beat	  on	  which	  the	  instance	  of	  the	  technique	  in	  question	  begins.	  The	  format	  Bar.Beat	  is	  expressed	  as	  a	  decimal,	  where	  the	  number	  before	  the	  decimal	  point	  refers	  to	  the	  bar	  number,	  and	  the	  number	  after	  the	  decimal	  point	  refers	  to	  the	  beat	  of	  the	  bar	  on	  which	  the	  technique	  begins.	  For	  example,	  a	  symmetrical	  set	  beginning	  in	  bar	  49	  on	  beat	  3	  (or	  any	  subdivided	  point	  after	  beat	  3	  but	  before	  beat	  4,	  such	  as	  beat	  3-­‐and)	  would	  be	  expressed	  as	  49.3.	  	  
To	  Bar.Beat:	  Using	  the	  same	  Bar.Beat	  number	  system	  as	  the	  previous	  column,	  this	  column	  indicates	  the	  bar	  and	  beat	  on	  which	  the	  technique	  in	  question	  concludes.	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Notes:	  The	  specific	  pitch	  classes	  in	  question.	  Notes	  will	  be	  separated	  by	  hyphens.	  Depending	  on	  the	  technique	  identified,	  these	  are	  expressed	  in	  the	  following	  ways:	  
• SMC:	  Square	  brackets	  are	  be	  used	  to	  indicate	  axis	  notes	  and	  pairs	  of	  pitches	  that	  are	  symmetrical	  about	  the	  nominated	  axis.	  
Technique	   From	  Bar.Beat	   To	  Bar.Beat	   Notes	  
SMC	  (axis	  C)	   21.1	   21.4	   [C]-­‐[D-­‐Bb]-­‐[E-­‐Ab]	  
Figure	  24:	  Example	  of	  SMC	  table	  entry.	  	  
• Symmetrical	  Sets:	  Repetitions	  of	  notes	  within	  the	  same	  set	  are	  indicated	  in	  round	  brackets.	  	  
Technique	   From	  Bar.Beat	   To	  Bar.Beat	   Notes	  
Quartal	  Trichord	   19.2	   20.1	   D-­‐G-­‐A-­‐(G)-­‐(A)-­‐(D)	  
	  Figure	  25:	  Example	  of	  symmetrical	  set	  table	  entry.	  	  
• Palindrome:	  True	  palindromes	  are	  expressed	  without	  brackets.	  In	  pitch-­‐class	  palindromes,	  the	  notes	  that	  are	  asymmetrically	  repeated	  (denying	  it	  status	  as	  a	  true	  palindrome)	  are	  expressed	  in	  round	  brackets.	  	  The	  constituent	  phrases	  of	  phrase	  palindromes	  are	  expressed	  using	  square	  brackets.	  	  	  	  	  
	   52	  
Technique	   From	  Bar.Beat	   To	  Bar.Beat	   Notes	  
True	  Palindrome	   10.1	   10.4	   A-­‐B-­‐C-­‐B-­‐A	  
Pitch-­‐Class	  Palindrome	   12.2	   12.4	   C-­‐D-­‐Eb-­‐D-­‐(D)-­‐C	  
Phrase	  Palindrome	   14.4	   17.4	   [A-­‐B]-­‐[D]-­‐[A-­‐B]	  
Figure	  26:	  Example	  of	  palindrome	  table	  entries.	  	  Where	  two	  techniques	  overlap	  within	  the	  same	  phrase,	  they	  are	  both	  tabulated	  as	  separate	  instances.	  	  
2.6.1	  -­‐	  General	  Principles	  of	  Data	  Collection	  In	  general,	  any	  instance	  of	  SMC,	  symmetrical	  sets	  or	  palindrome	  found	  in	  the	  chosen	  solos	  was	  tabulated;	  regardless	  of	  the	  perceived	  likelihood	  that	  Steve	  Coleman	  intended	  to	  use	  the	  device.	  Therefore,	  the	  numerical	  data	  generated	  is	  by	  necessity	  approximate,	  as	  no	  speculation	  has	  been	  made	  regarding	  intentionality	  whilst	  compiling	  this	  data.	  	  	  Furthermore,	  certain	  phrases	  elicit	  multiple	  interpretations.	  One	  example	  is	  the	  symmetrical	  set	  IGR	  tetrachord,	  which	  often	  contains	  within	  it	  a	  quartal	  trichord.	  In	  this	  situation,	  both	  tetrachords	  are	  recorded,	  as	  an	  IGR	  tetrachord	  does	  not	  by	  
definition	  include	  a	  quartal	  trichord	  in	  every	  possible	  permutation.	  	  When	  a	  smaller	  set	  is	  by	  definition	  included	  within	  a	  larger	  set,	  only	  the	  larger	  tetrachord	  is	  recorded	  when	  it	  is	  identified.	  For	  example,	  a	  whole-­‐tone	  tetrachord	  by	  definition	  includes	  a	  whole-­‐tone	  trichord,	  so	  only	  the	  whole-­‐tone	  tetrachord	  need	  be	  recorded.	  The	  sets	  to	  which	  this	  applies	  are	  shown	  in	  figure	  27.	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Larger	  Set	   Set	  Necessarily	  Included	  
Chromatic	  Pentachord	   Chromatic	  Tetrachord	  
Chromatic	  Tetrachord	   Whole-­‐Tone	  Trichord	  
Whole-­‐Tone	  Pentachord	   Whole-­‐Tone	  Tetrachord	  
Whole-­‐Tone	  Tetrachord	   Whole-­‐Tone	  Trichord	  
Diminished	  Tetrachord	   Diminished	  Trichord	  
Figure	  27:	  Symmetrical	  sets	  that	  are	  necessarily	  included	  within	  larger	  sets.	  	  Certain	  trichords	  almost	  always	  result	  in	  classification	  as	  SMC.	  Because	  of	  their	  equal	  division	  of	  the	  octave,	  concentrated	  use	  of	  diminished	  and	  augmented	  trichords	  tends	  to	  result	  in	  concentrated	  SMC	  usage.	  To	  avoid	  the	  creation	  of	  excess	  SMC	  data	  that	  is	  likely	  non-­‐pertinent,	  SMC	  will	  be	  indicated	  in	  diminished	  and	  augmented	  trichordal	  passages	  only	  when	  the	  use	  of	  the	  SMC	  is	  relatively	  clear.	  For	  example:	  while	  figure	  28	  technically	  contains	  an	  SMC	  with	  axis	  Bb	  ([G-­‐Db]-­‐[Bb])	  there	  is	  no	  clear	  intention	  to	  symmetrically	  move	  about	  the	  axis	  note	  Bb,	  hence	  the	  passage	  is	  merely	  classified	  as	  “Diminished	  Trichord.”	  	  
	  
Figure	  28:	  “The	  Oracle,”	  20.	  	  Some	  of	  the	  tabulated	  examples	  are	  quite	  clear	  with	  regard	  to	  intention,	  while	  others	  may	  seem	  strained.	  Qualitative	  analysis	  is	  therefore	  necessary	  to	  result	  in	  any	  meaningful	  statement	  about	  Coleman’s	  use	  of	  these	  symmetrical	  techniques.
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2.6.2	  -­‐	  Analysing	  the	  Data	  Instances	  of	  SMC,	  each	  symmetrical	  set	  and	  each	  kind	  of	  palindrome	  were	  totalled	  for	  each	  solo	  and	  for	  all	  solos	  combined	  (see	  appendix	  3).	  Trends	  that	  emerged	  from	  the	  data	  were	  investigated	  further	  by	  focus	  on	  specific	  instances.	  At	  this	  level	  of	  analysis,	  the	  tempo,	  melodic	  and	  harmonic	  structure	  of	  the	  piece	  as	  well	  as	  the	  overall	  motivic	  structure	  of	  the	  solo	  were	  taken	  into	  account	  to	  deepen	  understanding	  of	  the	  use	  of	  the	  symmetrical	  technique	  at	  that	  particular	  point	  of	  the	  solo.	  	  	  The	  term	  ‘underlying	  harmony’	  will	  be	  used	  in	  reference	  to	  the	  generally	  accepted	  chord	  progressions	  that	  form	  the	  harmonic	  bases	  of	  each	  solo.	  In	  each	  case,	  the	  chord	  progressions	  were	  decided	  by	  a	  combination	  of	  transcription	  by	  the	  author	  and	  reference	  to	  books	  such	  as	  “The	  Charlie	  Parker	  Omnibook”	  (Parker,	  1978)	  and	  “The	  Real	  Book	  (Sixth	  Edition)”	  (Hal	  Leonard,	  2007).	  	  It	  is	  assumed	  that	  the	  various	  accompanists	  for	  each	  solo	  will	  elaborate	  and	  even	  substitute	  standard	  chords	  –	  I	  have	  not	  attempted	  to	  incorporate	  these	  into	  the	  written	  chord	  symbols	  in	  the	  transcriptions,	  although	  discussion	  of	  specific	  instances	  may	  justify	  detailing	  these	  alterations.	  	  	  The	  following	  chord	  symbols	  are	  used	  in	  the	  transcriptions:	  
Chord	  
Quality 
Major	  
triad 
Minor	  
triad 
Major	  
seventh 
Dominant	  
seventh 
Minor	  
seventh 
Symbol none -­‐ ∆7 7 -­‐7 
Figure	  29:	  Chord	  abbreviations	  used	  in	  transcriptions.	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In	  the	  body	  of	  the	  text,	  the	  following	  abbreviations	  are	  used:	  
	  
Chord	  
Quality 
Major	  
triad 
Minor	  
triad 
Major	  
seventh 
Dominant	  
seventh 
Minor	  
seventh 
Abbreviation major minor major	  7 7 minor	  7 
Figure	  30:	  Chord	  abbreviations	  used	  in	  the	  body	  of	  text.	  	  The	  term	  “chord	  tones”	  refers	  to	  the	  pitch	  classes	  that	  make	  up	  a	  chord.	  For	  example,	  the	  chord	  tones	  of	  a	  G7	  chord	  are	  G,	  B,	  D	  and	  F.	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Chapter	  3	  –	  Analysis	  and	  Results	  
In	  this	  chapter	  the	  seven	  transcribed	  Steve	  Coleman	  solos	  and	  the	  transcription	  of	  Charlie	  Parker	  are	  analysed	  through	  the	  lens	  of	  the	  three	  symmetrical	  techniques:	  Symmetrical	  Movement	  Concept	  (SMC),	  symmetrical	  sets	  and	  palindrome.	  In	  each	  case,	  a	  summary	  of	  the	  numerical	  data	  (drawn	  from	  the	  tables	  in	  appendix	  3)	  is	  presented	  first,	  followed	  by	  analysis	  and	  discussion	  of	  specific	  instances	  of	  each	  symmetrical	  technique.	  Each	  subchapter	  concludes	  with	  a	  comment	  on	  the	  role	  of	  the	  particular	  symmetrical	  technique	  in	  the	  seven	  solos	  by	  Steve	  Coleman.	  
3.1	  -­‐	  Symmetrical	  Movement	  Concept	  392	  instances	  of	  SMC	  movement	  were	  found	  in	  the	  solos	  –	  an	  average	  of	  56	  per	  solo.	  345	  (88%)	  of	  these	  were	  even	  sum	  symmetries,	  47	  (12%)	  were	  odd	  sum	  symmetries.	  This	  subchapter	  will	  explore	  some	  of	  these	  instances,	  and	  categorise	  them	  further.	  	  
3.1.1	  -­‐	  Enclosure	  The	  most	  commonly	  occurring	  instances	  of	  SMC	  movement	  in	  the	  solos	  are	  of	  a	  temporally	  short	  and	  chromatic	  nature.	  Many	  can	  be	  classified	  as	  enclosure,	  a	  technique	  idiomatic	  of	  bebop	  musicians	  such	  as	  Charlie	  Parker	  and	  Dizzy	  Gillespie.	  This	  technique	  involves	  the	  approach	  of	  a	  target	  note,	  usually	  a	  chord	  tone,	  from	  both	  above	  and	  below	  (Baker,	  1987).	  During	  the	  bebop	  era	  this	  commonly	  occurred	  diatonically,	  as	  shown	  in	  figure	  31	  from	  Parker’s	  solo	  on	  “Ah-­‐Leu-­‐Cha.”	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Figure	  31:	  “Ah-­‐Leu-­‐Cha”	  (Parker),	  12.	  	  Here	  the	  target	  note	  E,	  the	  third	  of	  the	  C7	  chord,	  is	  approached	  diatonically	  from	  above	  (F)	  and	  below	  (D).	  	  	  As	  would	  be	  expected	  of	  a	  saxophonist	  influenced	  by	  Charlie	  Parker,	  these	  figures	  appear	  regularly	  in	  Coleman’s	  improvisations	  (figures	  32-­‐34).	  	  
	  
Figure	  32:	  “Ah-­‐Leu-­‐Cha,”	  25.	  	  	  
	  
Figure	  33:	  “Take	  the	  Coltrane,”	  15.	  	  
	  
Figure	  34:	  “Inner	  Urge,”	  11.	  	  Figure	  32	  represents	  a	  traditional	  enclosure,	  preparing	  the	  chord	  tone	  Bb	  with	  its	  diatonic	  neighbours	  C	  and	  A.	  However,	  it	  is	  clear	  that	  Coleman’s	  target	  notes	  are	  not	  always	  necessarily	  chord	  tones	  –the	  Ab	  targeted	  in	  figure	  33	  is	  not	  a	  chord	  tone	  of	  the	  F7	  chord,	  nor	  is	  the	  F	  targeted	  over	  the	  Eb	  major	  7	  chord	  in	  figure	  34.	  For	  Coleman,	  even	  the	  notes	  used	  to	  approach	  the	  target	  note	  need	  not	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adhere	  to	  the	  underlying	  harmony	  –	  in	  figure	  34	  the	  note	  E	  natural	  is	  used	  as	  the	  lower	  approach	  note	  to	  the	  target	  F.	  While	  these	  target	  notes	  would	  not	  be	  considered	  especially	  dissonant	  by	  modern	  jazz	  improvisers,	  they	  certainly	  go	  beyond	  the	  practice	  of	  Parker	  or	  Gillespie.	  	  These	  bebop-­‐style	  enclosures	  do	  not	  conform	  to	  the	  SMC	  –	  they	  are	  not	  symmetrical.	  However,	  when	  the	  target	  note	  is	  approached	  from	  an	  equal	  intervallic	  distance	  from	  above	  and	  below,	  an	  enclosure	  does	  conform	  to	  the	  rules	  of	  the	  SMC.	  In	  such	  cases,	  as	  explored	  in	  this	  chapter,	  the	  terms	  “target	  note”	  and	  “axis	  note”	  are	  synonymous.	  	  
3.1.2	  -­‐	  Chromatic	  Enclosure	  Chromatic	  enclosures,	  which	  by	  definition	  exhibit	  SMC	  movement,	  are	  more	  common	  in	  Coleman’s	  improvisations	  than	  bebop	  style	  enclosures.	  A	  chromatic	  enclosure	  prepares	  the	  target	  note	  (or	  axis	  note)	  with	  its	  two	  chromatic	  neighbours.	  
	  
Figure	  35:	  “Segment,”	  61.	  	  
	  
Figure	  36:	  “The	  Oracle,”	  42.	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Figure	  37:	  “Segment,”	  140-­‐141.	  	  Figure	  35	  is	  a	  typical	  example	  of	  chromatic	  enclosure	  –	  the	  chord	  tone	  Bb	  is	  preceded	  by	  its	  two	  chromatic	  neighbours	  Cb	  and	  A.	  Contrastingly,	  in	  figures	  36	  and	  37	  the	  target	  note	  is	  not	  a	  chord	  tone,	  but	  rather	  a	  tension	  against	  the	  underlying	  harmony.	  In	  figure	  36,	  C	  (the	  flattened	  ninth	  of	  B7#11)	  is	  targeted	  chromatically	  from	  below	  and	  then	  above	  by	  B	  and	  Db.	  In	  figure	  37	  the	  E,	  targeted	  in	  anticipation	  of	  the	  Bb	  minor	  7	  a	  beat	  later	  on	  which	  it	  represents	  the	  flattened	  fifth,	  is	  approached	  chromatically	  from	  above	  and	  below	  by	  F	  and	  Eb.	  In	  both	  cases	  the	  dissonant	  target	  note	  itself	  resolves	  to	  a	  chord	  tone.	  	  	  Chromatic	  enclosures	  are	  also	  present	  in	  Parker’s	  solo.	  In	  figure	  38,	  Parker	  chromatically	  targets	  G,	  the	  fifth	  of	  the	  C7	  chord;	  in	  figure	  39	  he	  targets	  D,	  the	  third	  of	  the	  Bb	  chord.	  While	  Parker	  usually	  targets	  a	  basic	  chord	  tone,	  the	  examples	  above	  reveal	  that	  this	  is	  not	  always	  the	  case	  for	  Coleman.	  
	  
Figure	  38:	  “Ah-­‐Leu-­‐Cha”	  (Parker),	  11-­‐12.	  	  
	  
Figure	  39:	  “Ah-­‐Leu-­‐Cha”	  (Parker),	  5-­‐6.	  
	  
	   60	  
3.1.3	  -­‐	  Whole-­‐Tone	  Enclosure	  Another	  type	  of	  enclosure	  that	  conforms	  to	  the	  rules	  of	  the	  SMC	  occurs	  when	  a	  target	  note	  is	  approached	  from	  the	  distance	  of	  a	  tone	  from	  above	  and	  below.	  	  
	  
Figure	  40:	  “The	  Oracle,”	  69.	  
	  
	  
Figure	  41:	  “Segment,”	  150-­‐151.	  	  
	  
Figure	  42:	  “The	  Oracle,”	  1-­‐4.	  
	  Figures	  40-­‐42	  highlight	  instances	  of	  whole-­‐tone	  enclosure,	  which	  are	  also	  movements	  according	  to	  the	  SMC.	  Figure	  42	  exhibits	  a	  combination	  of	  bebop	  and	  whole-­‐tone	  enclosures.	  	  Figure	  43	  contains	  a	  whole-­‐tone	  and	  a	  chromatic	  enclosure.	  This	  combination	  allows	  Coleman	  to	  emphasise	  an	  axis	  of	  symmetry	  more	  clearly	  than	  in	  the	  previous	  examples.	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Figure	  43:	  “Processional,”	  13-­‐16.	  
	  In	  figure	  43,	  oscillation	  between	  Bb	  and	  D	  suggests	  an	  imminent	  enclosure	  of	  the	  target	  note	  in	  between	  –	  C	  –	  a	  chord	  tone	  of	  the	  underlying	  F	  minor	  harmony.	  Coleman	  does	  eventually	  deliver	  the	  C,	  however	  it	  is	  in	  a	  higher	  octave	  than	  expected	  (bar	  15	  beat	  4).	  This	  C	  is	  also	  prepared	  by	  the	  dyad	  B-­‐Db	  on	  beat	  3,	  resulting	  in	  what	  might	  be	  called	  an	  enclosure-­‐within-­‐an-­‐enclosure.	  Of	  course,	  this	  passage	  could	  also	  be	  analysed	  according	  to	  the	  SMC	  with	  C	  as	  the	  axis	  note	  (sum	  0).	  Bb-­‐D	  is	  a	  sum	  0	  dyad,	  as	  is	  B-­‐Db.	  This	  passage	  reflects	  the	  practice	  of	  spiralling	  in	  discussed	  in	  chapter	  2.3.1.	  	  	  
3.1.4	  -­‐	  Reverse	  Enclosure	  Equally	  common	  in	  Coleman’s	  improvisations	  is	  a	  device	  that	  might	  be	  considered	  the	  opposite	  of	  an	  enclosure:	  a	  target	  note	  is	  followed	  –	  rather	  than	  preceded	  –	  by	  two	  surrounding	  notes.	  I	  have	  called	  this	  “reverse	  enclosure.”17	  
	  
Figure	  44:	  “The	  Oracle,”	  82-­‐83.	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17	  Reverse	  enclosure	  is	  an	  example	  of	  spiralling	  out	  as	  explained	  in	  chapter	  2.3.1.	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Figure	  45:	  “Take	  the	  Coltrane,”	  25.	  
	  
	  
Figure	  46:	  “Take	  the	  Coltrane,”	  39-­‐40.	  
	  
	  
Figure	  47:	  “Take	  the	  Coltrane,”	  67-­‐68.	  
	  Figures	  44,	  45	  and	  46	  are	  all	  reverse	  chromatic	  enclosures	  whilst	  figure	  47	  is	  a	  reverse	  whole-­‐tone	  enclosure.	  	  Each	  example	  conforms	  to	  the	  rules	  of	  the	  SMC	  and	  each	  begins	  with	  an	  axis	  note,	  spiralling	  out	  to	  another	  dyad	  that	  is	  symmetrical	  about	  that	  axis.	  	  In	  figure	  45,	  the	  spiral	  out	  continues	  from	  E-­‐F#	  to	  G-­‐Eb,	  continuing	  the	  symmetrical	  movement	  about	  the	  axis	  F.	  	  It	  is	  notable	  that	  these	  reverse	  enclosures	  are	  most	  often	  found	  at	  the	  beginning	  or	  end	  of	  the	  phrases	  that	  contain	  them.	  This	  tendency	  is	  shared	  by	  the	  more	  traditional	  instances	  of	  enclosure.	  This	  suggests	  that	  they	  are	  a	  focal	  point	  for	  Coleman,	  and	  perhaps	  he	  wishes	  to	  highlight	  them	  as	  memorable	  gestures.	  	  
	  
Figure	  48:	  “Processional,”	  25-­‐26.	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Figure	  48	  combines	  the	  whole-­‐tone	  enclosure	  and	  the	  reverse	  chromatic	  enclosure.	  The	  target	  note	  F	  is	  preceded	  by	  G-­‐Eb,	  a	  whole-­‐tone	  enclosure,	  but	  is	  then	  followed	  by	  a	  chromatic	  enclosure	  stated	  after	  the	  fact	  –	  a	  reverse	  enclosure.	  The	  final	  note	  of	  this	  reverse	  enclosure,	  F#,	  becomes	  the	  target	  note	  of	  another	  reverse	  chromatic	  enclosure	  around	  it,	  G-­‐F.	  	  
3.1.5	  -­‐	  Dyad	  Enclosure	  The	  SMC	  allows	  Coleman	  to	  expand	  the	  bebop	  technique	  of	  targeting	  a	  single	  chord	  tone	  to	  a	  technique	  that	  targets	  what	  might	  be	  called	  “chord	  dyads”	  –	  dyads	  that	  articulate	  the	  underlying	  harmony.	  Many	  of	  these	  examples	  do	  not	  actually	  contain	  their	  axis	  note;	  in	  fact,	  the	  axis	  note	  seems	  not	  to	  serve	  as	  a	  target	  at	  all.	  Instead,	  the	  targeted	  dyad	  is	  prepared	  by	  contracting	  inwards	  from	  an	  outer	  dyad,	  or	  is	  prepared	  in	  the	  manner	  of	  reverse	  enclosure,	  expanding	  outward	  from	  an	  inner	  dyad.	  	  
	  
Figure	  49:	  “Processional,”	  11-­‐12.	  
	  In	  bar	  11	  of	  figure	  49,	  a	  spiral	  out	  according	  to	  the	  sum	  8	  inversional	  spiral	  occurs	  without	  the	  axis	  note	  E	  being	  stated:	  Eb-­‐F	  is	  followed	  by	  D-­‐F#.	  The	  absence	  of	  the	  axis	  note	  (or	  target	  note)	  E	  precludes	  this	  phase	  from	  being	  considered	  an	  enclosure,	  which	  must	  by	  definition	  begin	  or	  conclude	  with	  the	  statement	  of	  the	  target	  note.	  	  	  Instead,	  a	  dyad-­‐based	  reverse	  enclosure	  occurs.	  The	  dyad	  Eb-­‐F	  forms	  the	  inner	  boundaries	  of	  the	  dyad	  D-­‐F#,	  the	  latter	  dyad	  being	  strongly	  suggestive	  of	  the	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D7#11	  harmony.	  The	  Eb-­‐F	  dyad	  expands	  outwards	  -­‐	  rather	  than	  converging	  inwards	  -­‐	  onto	  the	  target	  dyad	  D-­‐F#.	  This	  is	  a	  case	  of	  spiralling	  out	  according	  to	  the	  sum	  8	  inversional	  spiral,	  from	  which	  Coleman	  has	  masterfully	  chosen	  a	  movement	  that	  would	  target	  two	  chord	  tones	  of	  D7#11.	  Symmetrical	  movement	  here	  articulates	  the	  underlying	  harmony	  in	  a	  manner	  aligned	  with	  Coleman’s	  concept	  of	  alternating	  movement	  or	  “bee	  motion”	  (Alleyne,	  1990,	  p.	  19).	  	  	  In	  bar	  12	  of	  figure	  49	  the	  inverse	  is	  found,	  with	  the	  dyad	  C-­‐E	  spiralling	  inwards	  to	  Eb-­‐Db	  towards	  the	  unstated	  axis	  note	  D.	  The	  targeted	  dyad	  is	  once	  again	  appropriate	  to	  the	  underlying	  harmony	  of	  C7	  –	  the	  whole	  phrase	  being	  derived	  from	  the	  altered	  scale	  or	  the	  half-­‐whole	  diminished	  scale,	  both	  potential	  choices	  for	  altering	  a	  dominant	  chord.	  	  
	  	  	  	   	  	   	  
Fig.	  50:	  “The	  Creeper,”	  29.	  	  	  	  	  	  	  Fig.	  51:	  “Processional,”	  16.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Fig.	  52:	  “Take	  the	  Coltrane,”	  25.	  	  Figure	  50	  is	  another	  example	  of	  spiralling	  outward	  from	  an	  excluded	  axis,	  this	  time	  by	  tones	  instead	  of	  semitones.	  This	  movement	  could	  be	  classified	  using	  the	  terms	  explained	  in	  this	  chapter	  as	  a	  “reverse	  whole-­‐tone	  dyad	  enclosure.”	  The	  inner	  dyad	  C-­‐Bb	  expands	  symmetrically	  about	  the	  unstated	  axis	  B	  to	  the	  outer	  dyad	  Ab-­‐D.	  The	  outer	  dyad	  clearly	  expresses	  the	  underlying	  harmony,	  with	  Ab	  and	  D	  being	  the	  seventh	  and	  third	  degrees	  of	  the	  Bb7	  chord.	  	  Figure	  51	  performs	  a	  similar	  function,	  spiralling	  out	  from	  D-­‐Db,	  which	  is	  dissonant	  in	  the	  context	  of	  the	  F	  minor	  chord,	  to	  the	  chord	  tones	  Eb-­‐C,	  the	  seventh	  and	  fifth	  of	  the	  F	  minor	  chord.	  Again	  the	  SMC	  provides	  a	  sense	  of	  harmonic	  tension	  and	  release	  based	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not	  on	  a	  single	  target	  note,	  but	  a	  target	  dyad.	  	  Figure	  52	  spirals	  outwards	  from	  chord	  tone	  F	  to	  dissonant	  E-­‐F#	  and	  finally	  to	  more	  consonant	  G-­‐Eb,	  which	  includes	  a	  chord	  tone	  and	  the	  relatively	  consonant	  ninth	  of	  the	  underlying	  F7	  chord.	  	  
	  
Figure	  53:	  “The	  Creeper,”	  33-­‐34.	  	  In	  figure	  53,	  the	  D-­‐E	  dyad	  spirals	  outwards	  from	  the	  unstated	  axis	  note	  Eb	  to	  Db-­‐F.	  The	  axis	  shifts	  to	  D	  at	  the	  end	  of	  bar	  33,	  this	  time	  with	  the	  axis	  stated,	  followed	  by	  its	  chromatic	  neighbours	  Db-­‐Eb,	  and	  then	  its	  whole-­‐tone	  neighbours	  C-­‐E,	  before	  returning	  to	  the	  chromatic	  neighbours	  Db-­‐Eb.	  This	  example	  includes	  multiple	  expansions	  and	  contractions,	  which	  in	  bar	  34	  serve	  to	  articulate	  the	  C7	  chord.	  The	  ninth	  of	  the	  chord,	  D,	  expands	  to	  Db-­‐Eb,	  the	  flattened	  ninth	  and	  raised	  ninth	  of	  the	  C7	  chord,	  two	  common	  dissonant	  extensions.	  This	  dissonant	  dyad	  is	  expanded	  outwards	  to	  the	  consonant	  dyad	  C-­‐E,	  the	  first	  and	  third	  degrees	  of	  the	  C7	  chord,	  and	  back	  in	  again	  to	  the	  dissonant	  Db-­‐Eb.	  Coleman	  here	  creates	  an	  internal	  resolution	  within	  the	  C7	  chord	  by	  means	  of	  SMC	  movement.	  	  	  
3.1.6	  -­‐	  Combinatory	  Examples	  The	  following	  examples	  can	  be	  best	  understood	  when	  the	  technique	  of	  symmetrical	  sets	  is	  considered	  in	  combination	  with	  the	  SMC.	  	  
	   66	  
	  
Figure	  54:	  “The	  Creeper,”	  6-­‐8.	  	  The	  first	  bracketed	  phrase	  in	  figure	  54	  appears	  to	  pivot	  symmetrically	  about	  the	  axis	  note	  C.	  This	  movement	  does	  not	  conform	  to	  the	  rules	  of	  the	  SMC:	  the	  sum	  0	  dyad	  Bb-­‐D	  must	  not	  be	  interrupted,	  even	  by	  the	  axis	  note	  as	  in	  this	  example.	  Instead,	  the	  phrase	  is	  best	  categorised	  as	  a	  symmetrical	  set:	  a	  whole-­‐tone	  trichord	  with	  axis	  C.	  The	  two	  dyads	  that	  follow,	  A-­‐Eb	  and	  G-­‐F,	  both	  belong	  to	  the	  (sum	  0)	  inversional	  spiral	  that	  has	  C	  (or	  Gb)	  as	  its	  axis.	  This	  represents	  a	  legitimate	  use	  of	  the	  SMC.	  In	  addition	  to	  this,	  movement	  according	  to	  sum	  0	  briefly	  occurs	  in	  bar	  8	  in	  the	  form	  of	  a	  chromatic	  enclosure	  B-­‐Db	  targeting	  the	  note	  C.	  In	  this	  phrase,	  C	  is	  targeted	  three	  times	  using	  three	  different	  symmetrical	  approaches.	  	  
	  	  
Figure	  55:	  “Segment,”	  61.	  	  	  Figure	  55	  is	  a	  similar	  example.	  The	  phrase	  begins	  with	  SMC	  movement,	  spiralling	  in	  from	  Cb-­‐A	  to	  the	  axis	  Bb,	  then	  spiralling	  outwards	  to	  C-­‐G#.	  The	  three	  notes	  that	  follow,	  A-­‐Bb-­‐B,	  do	  not	  move	  symmetrically	  about	  Bb,	  though	  this	  trichord	  does	  have	  Bb	  as	  its	  axis.	  This	  suggests	  that	  symmetrical	  movement	  is	  still	  at	  play.	  Furthermore,	  the	  phrase	  outlines	  a	  chromatic	  pentachord:	  G#-­‐A-­‐Bb-­‐B-­‐C.	  The	  dyad	  C-­‐G#	  represents	  the	  outer	  limits	  of	  this	  pentachord.	  The	  statement	  of	  these	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outer	  limits	  is	  followed	  by	  the	  statement	  of	  the	  inner	  notes	  of	  the	  pentachord	  in	  succession:	  A-­‐Bb-­‐B.	  While	  not	  adhering	  to	  the	  SMC,	  this	  movement	  does	  have	  a	  sense	  of	  symmetry	  in	  that	  the	  space	  between	  the	  dyad	  is	  filled	  in	  by	  a	  symmetrical	  trichord.	  
	  
Figure	  56:	  “Take	  the	  Coltrane,”	  25-­‐26.	  	  In	  figure	  56,	  movement	  according	  to	  the	  SMC	  occurs	  only	  in	  the	  first	  three	  notes,	  however	  the	  sum	  9	  dyad	  F-­‐E	  that	  begins	  the	  phrase	  may	  be	  seen	  to	  represent	  the	  axis	  of	  the	  whole	  phrase.	  The	  four	  quavers	  on	  beats	  3-­‐4	  form	  a	  symmetrical	  tetrachord	  (augmented	  tetrachord)	  with	  an	  axis	  of	  symmetry	  E-­‐F	  (sum	  9).	  In	  addition	  to	  this,	  the	  four	  quavers	  move	  in	  a	  symmetrical	  fashion	  away	  from	  the	  axis	  E-­‐F:	  F#	  moves	  up	  one	  step	  to	  G,	  whilst	  Eb	  moves	  down	  one	  step	  to	  D.	  	  While	  the	  SMC	  is	  not	  technically	  used	  here,	  the	  combination	  of	  axis	  dyad	  and	  symmetrical	  tetrachord	  do	  seem	  to	  articulate	  a	  sum	  9	  symmetry.	  	  
3.1.7	  -­‐	  Odd	  Sum	  Movement	  Dean-­‐Lewis’	  (2001)	  study	  of	  “Cross-­‐Fade”	  found	  that	  Coleman	  rarely	  employed	  an	  odd	  sum	  axis	  of	  symmetry	  in	  his	  improvisations,	  and	  instead	  interpreted	  Coleman’s	  instruction	  “sum-­‐11	  tonal	  center”	  to	  indicate	  that	  phrases	  could	  be	  played	  that	  were	  either	  symmetrical	  about	  F	  (sum	  10)	  or	  F#	  (sum	  0),	  rather	  than	  phrases	  that	  are	  symmetrical	  about	  the	  dyad	  F-­‐F#	  (sum	  11).	  	  This	  runs	  contrary	  to	  Coleman’s	  interpretation	  in	  his	  article	  “Symmetrical	  Movement	  Concept”	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(2000),	  where	  it	  is	  clear	  that	  a	  semitonal	  dyad	  can	  act	  as	  an	  axis,	  and	  phrases	  can	  be	  constructed	  based	  on	  the	  related	  inversional	  spirals	  of	  odd	  sum.	  	  Coleman’s	  avoidance	  of	  odd	  sum	  symmetrical	  movement	  seems	  to	  carry	  over	  to	  the	  improvisations	  analysed	  in	  this	  study,	  though	  several	  significant	  examples	  were	  found.	  	  
	  
Figure	  57:	  “Segment,”	  108.	  	  Figure	  57	  provides	  a	  clear	  example	  of	  odd	  sum	  movement.	  The	  axis	  dyad	  Eb-­‐D	  spirals	  out	  to	  Db-­‐E,	  which	  is	  followed	  by	  the	  other	  sum	  5	  axis	  dyad	  A-­‐Ab.	  An	  even	  sum	  SMC	  movement	  is	  found	  later	  in	  the	  phrase.	  
	  
Figure	  58:	  “Processional,”	  15.	  	  
	  
Figure	  59:	  “Processional,”	  36.	  
	  Figures	  58	  and	  59	  from	  “Processional”	  also	  exhibit	  conspicuous	  odd	  sum	  SMC	  movement.	  In	  figure	  58	  the	  sum	  3	  axis	  dyad	  Ab-­‐G	  is	  followed	  by	  the	  tritone-­‐equivalent	  axis	  dyad	  D-­‐Db,	  which	  spirals	  outwards	  to	  Eb-­‐C.	  In	  figure	  59	  an	  Eb-­‐C	  dyad	  spirals	  in	  to	  the	  axis	  dyad	  D-­‐C#,	  then	  expands	  back	  out	  to	  Eb-­‐C.	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Figure	  60:	  “Take	  the	  Coltrane,”	  5-­‐6.	  	  Figure	  60	  includes	  a	  stated	  odd	  sum	  axis,	  but	  perhaps	  not	  the	  one	  expected.	  The	  sum	  5	  axis	  dyad	  Eb-­‐D	  begins	  the	  phrase,	  followed	  by	  sum	  5	  dyads	  F-­‐C	  and	  Bb-­‐G.	  The	  symmetry	  of	  this	  phrase	  can	  be	  more	  clearly	  perceived	  by	  imagining	  the	  tritone-­‐equivalent	  axis	  at	  Ab-­‐A,	  which	  would	  sit	  in	  between	  the	  F-­‐C	  and	  Bb-­‐G	  dyads.	  If	  intentional,	  this	  example	  attests	  to	  Coleman’s	  mastery	  of	  the	  SMC,	  rearticulating	  the	  stated	  D-­‐Eb	  axis	  without	  actually	  arranging	  the	  dyads	  symmetrically	  around	  this	  axis,	  but	  rather	  its	  tritone-­‐equivalent	  axis.	  	  	  
	  
Figure	  61:	  “Take	  the	  Coltrane,”	  158.	  	  Figure	  61	  contains	  three	  sum	  1	  dyads:	  D-­‐B,	  Eb-­‐Bb	  and	  F#-­‐G.	  While	  the	  repeated	  B	  and	  two	  C’s	  that	  follow	  preclude	  the	  whole	  phrase	  from	  classification	  as	  one	  extended	  SMC	  movement,	  symmetry	  is	  likely	  at	  play	  in	  these	  interjecting	  notes.	  The	  two	  C’s	  could	  be	  seen	  to	  represent	  one	  member	  of	  the	  sum	  1	  axis	  dyad	  C-­‐Db.	  There	  is	  ambiguity	  in	  Coleman’s	  SMC	  article	  (2000)	  as	  to	  whether	  a	  movement	  according	  to	  an	  odd	  sum	  axis	  requires	  that	  both	  axis	  notes	  of	  an	  odd	  sum	  double	  axis	  be	  stated	  –	  while	  this	  seems	  to	  be	  the	  implication,	  it	  is	  never	  made	  explicit.	  If	  so,	  the	  phrase	  does	  not	  fulfil	  the	  rules	  of	  the	  SMC,	  as	  only	  C	  is	  stated,	  Db	  is	  missing.	  Whether	  or	  not	  this	  phrase	  qualifies	  as	  a	  complete	  statement	  according	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to	  the	  SMC,	  it	  is	  sufficiently	  long	  and	  non-­‐idiomatic	  to	  confidently	  claim	  that	  movement	  according	  to	  the	  SMC	  is	  attempted	  here.	  	  One	  prominent	  phrase	  in	  Charlie	  Parker’s	  solo	  qualifies	  as	  an	  odd	  sum	  SMC	  movement	  about	  the	  sum	  5	  axis	  D-­‐Eb	  (fig.	  62).	  Parker	  uses	  this	  a	  motif	  quite	  often	  to	  end	  phrases.	  The	  contrast	  between	  this	  example	  and	  those	  found	  in	  Coleman’s	  solos	  is	  obvious	  –	  this	  example	  is	  harmonically	  functional,	  simply	  adding	  some	  tension	  to	  the	  F	  major	  harmony	  by	  landing	  on	  the	  flattened	  seventh	  (Eb).	  Coleman’s	  examples	  are	  far	  less	  explicable	  in	  the	  terms	  of	  typical	  jazz	  harmony.	  Odd	  sum	  SMC	  movement	  is	  especially	  geared	  towards	  chromaticism	  due	  to	  the	  semitonal	  nature	  of	  its	  axes.	  	  
	  
Figure	  62:	  “Ah-­‐Leu-­‐Cha”	  (Parker),	  13.	  	  
3.1.8	  -­‐	  Nested	  Axial	  Movements	  Coleman	  (2000)	  explains:	  “It	  is	  possible	  to	  generate	  shapes	  that	  contain	  an	  entire	  chain	  of	  nested	  axial	  movements,	  however	  the	  resulting	  melodies	  would	  be	  extremely	  jagged	  and	  not	  necessarily	  sound	  musical,	  unless	  of	  course	  that	  is	  the	  desired	  effect”	  (para.	  10).	  	  
Figure	  63:	  “Processional,”	  36.	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Figure	  63	  contains	  a	  convincing	  example	  of	  nested	  axial	  movement.	  A	  spiral	  out	  occurs	  on	  the	  first	  beat	  –	  Db-­‐Eb	  moves	  symmetrically	  away	  from	  its	  axis	  note	  D	  (sum	  4),	  expanding	  by	  a	  semitone	  on	  either	  side	  to	  C-­‐E.	  Coleman	  then	  spirals	  back	  in	  again	  to	  Db-­‐Eb	  on	  the	  second	  beat.	  As	  shown	  by	  the	  overlapping	  brackets,	  this	  final	  Eb,	  followed	  by	  a	  C,	  articulates	  a	  new	  axis	  C#-­‐D	  (sum	  3).	  This	  new	  axis	  dyad	  follows	  (as	  D-­‐C#)	  and	  spirals	  back	  out	  to	  Eb-­‐C.	  Nested	  within	  this	  movement	  is	  a	  phrase	  that	  spirals	  inwards	  from	  C-­‐D	  to	  the	  axis	  note	  C#	  (sum	  2).	  The	  final	  note	  of	  the	  sum	  3	  phrase,	  C,	  becomes	  the	  axis	  note	  for	  a	  sum	  0	  phrase,	  spiralling	  out	  to	  Db-­‐B	  and	  back	  in	  to	  C.	  	  	  Interestingly,	  this	  creates	  a	  sort	  of	  downward	  motion	  of	  axes,	  from	  a	  D	  axis	  at	  the	  beginning	  of	  bar	  36,	  down	  to	  the	  C#-­‐D	  axis	  on	  beats	  2-­‐3,	  articulating	  a	  C#	  axis	  internally	  to	  this	  movement,	  and	  finally	  down	  to	  the	  C	  axis	  on	  beats	  3-­‐4.	  Given	  that	  C	  is	  the	  root	  note	  of	  the	  underlying	  harmony	  of	  this	  bar	  (C7alt),	  it	  seems	  possible	  that	  this	  movement	  of	  axes	  was	  intentional	  to	  set	  up	  a	  satisfying	  resolution.	  Indeed,	  this	  fits	  with	  the	  downward	  trajectory	  of	  the	  solo	  from	  this	  point	  to	  its	  end,	  which	  occurs	  in	  the	  following	  bar	  (the	  first	  bar	  of	  the	  next	  chorus,	  fig.	  64):	  
	  
Figure	  64:	  “Processional,”	  37.	  	  An	  examination	  of	  this	  final	  statement	  yields	  further	  clarification:	  the	  tetrachord	  on	  beat	  1	  of	  bar	  37	  (major/minor	  tetrachord)	  has	  its	  axis	  at	  B-­‐C,	  which	  is	  a	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logical	  movement	  down	  according	  to	  the	  pattern	  established	  in	  bar	  36	  (DèC#-­‐DèC#èCèB-­‐C).	  Beat	  2	  is	  also	  a	  symmetrical	  construction	  (major	  7	  tetrachord)	  with	  axis	  Ab-­‐G,	  as	  is	  beat	  3	  (quartal	  trichord)	  with	  axis	  C/Gb	  and	  beats	  4-­‐5	  (the	  dyad	  Bb-­‐Ab,	  with	  axis	  A/Eb).	  	  Although	  these	  final	  changes	  of	  axis	  do	  not	  strictly	  continue	  the	  pattern	  established	  in	  36,	  the	  downward	  contour	  of	  the	  phrase	  confirms	  Coleman’s	  intention	  to	  wind-­‐down	  the	  solo.	  	  
3.1.9	  -­‐	  The	  Role	  of	  the	  SMC	  in	  the	  Seven	  Solos	  The	  role	  of	  Coleman’s	  SMC	  seems	  to	  be	  as	  a	  self-­‐imposed	  limitation	  by	  which	  he	  generates	  phrases	  that	  have	  “bee	  motion”	  as	  opposed	  to	  “bird	  motion”	  (Alleyne,	  1990,	  p.	  19).	  The	  phrases	  in	  which	  the	  SMC	  is	  most	  clearly	  at	  play	  are	  also	  the	  phrases	  that	  exhibit	  bee	  motion	  most	  prominently	  –	  they	  constantly	  alternate	  between	  upward	  and	  downward	  movement	  rather	  than	  having	  a	  smooth	  directional	  contour.	  	  	  The	  SMC	  can	  serve	  a	  harmonic	  function,	  expanding	  and	  contracting	  dyads	  that	  articulate	  the	  underlying	  harmony	  of	  a	  piece.	  Whilst	  in	  the	  bebop	  technique	  enclosure	  a	  chord	  tone	  is	  prepared	  by	  two	  surrounding	  notes,	  in	  Coleman’s	  SMC	  a	  target	  dyad	  can	  be	  prepared	  by	  another	  dyad	  through	  symmetrical	  movement.	  	  	  	  	  The	  SMC	  also	  represents	  a	  strategy	  for	  playing	  outside	  the	  harmony.	  It	  serves	  as	  a	  useful	  limitation	  for	  generating	  material	  that	  has	  an	  internal	  logic	  based	  on	  something	  other	  than	  the	  underlying	  harmony.	  While	  Charlie	  Parker	  used	  enclosure	  to	  reinforce	  chord	  tones	  of	  the	  underlying	  harmony,	  Coleman’s	  use	  of	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the	  enclosure	  technique	  is	  far	  more	  varied	  and	  explores	  more	  dissonance,	  often	  targeting	  notes	  that	  are	  dissonant	  against	  the	  underlying	  harmony.	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3.2	  -­‐	  Symmetrical	  Sets	  In	  total,	  1215	  instances	  of	  symmetrical	  sets	  were	  found	  in	  the	  seven	  solos.	  Figure	  65	  indicates	  the	  total	  number	  of	  each	  symmetrical	  set	  found	  throughout	  the	  seven	  solos.	  
Symmetrical	  Sets	   Total	  #	  
	  	   1215	  
Trichords	   	  	  
Chromatic	   129	  
Whole-­‐Tone	   161	  
Diminished	   78	  
Augmented	   19	  
Quartal	   146	  
	  	   	  	  
Tetrachords	   	  	  
HW	  Diminished	   75	  
Whole-­‐Tone	   44	  
French	  6th	   12	  
Minor	  7	  	   64	  
Adjacent	  4ths	   31	  
	  	   	  	  
Chromatic	   81	  
Augmented	   39	  
Dorian	   94	  
IGR	   98	  
Major/Minor	   33	  
Diminished	   6	  
Major	  7	   28	  
Z	   11	  
	  	   	  	  
Pentachords	   	  	  
Chromatic	   25	  
Whole-­‐Tone	   2	  
Pentatonic	  Scale	   21	  
Dominant	  9	   8	  
[01356]	   7	  
[01478]	   1	  
[02346]	   2	  
	  
Figure	  65:	  Totals	  of	  each	  symmetrical	  set	  in	  the	  seven	  solos.	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All	  possible	  symmetrical	  trichords	  and	  tetrachords	  were	  found	  in	  the	  solos.	  Only	  a	  small	  selection	  of	  the	  possible	  symmetrical	  pentachords	  were	  found.	  
	  The	  three	  most	  common	  symmetrical	  sets	  found	  in	  the	  solos	  were	  trichords.	  Whole-­‐tone	  trichords	  were	  the	  most	  common,	  followed	  by	  the	  quartal	  and	  the	  chromatic	  trichords.	  Conversely,	  augmented	  trichords	  were	  one	  of	  the	  least	  common	  sets.	  	  	  Symmetrical	  tetrachords	  were	  the	  symmetrical	  sets	  most	  commonly	  found	  in	  the	  solos.	  The	  IGR	  tetrachord	  was	  the	  most	  prevalent	  of	  these,	  closely	  followed	  by	  Dorian	  and	  chromatic	  tetrachords.	  The	  least	  used	  tetrachords	  were	  the	  French	  6th	  and	  the	  Z	  tetrachords.	  	  	  Symmetrical	  pentachords	  were	  less	  common.	  Chromatic	  and	  pentatonic	  scale	  pentachords	  were	  the	  most	  common	  of	  these,	  followed	  by	  the	  dominant	  9	  pentachord	  and	  a	  surprising	  inclusion,	  the	  [01356]	  pentachord.	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3.2.1	  -­‐	  Movement	  Within	  Sets	  To	  develop	  an	  understanding	  of	  the	  role	  of	  a	  given	  symmetrical	  set	  in	  the	  context	  of	  a	  solo,	  the	  terms	  directional,	  rotational,	  arpeggiational,	  scalic	  and	  chromatic	  will	  be	  used	  in	  this	  subchapter.	  These	  terms	  help	  define	  the	  contour	  or	  pattern	  of	  movement	  of	  the	  notes	  in	  a	  set.	  	  	  
Directional	  sets	  travel	  in	  a	  particular	  direction	  –	  they	  are	  either	  simply	  ascending	  or	  descending	  in	  contour.	  They	  are	  often	  used	  to	  move	  from	  one	  registral	  area	  to	  another.	  	  
Rotational	  sets	  have	  a	  more	  complicated	  contour	  –	  there	  is	  a	  change	  of	  direction,	  moving	  through	  the	  notes	  of	  the	  set	  in	  a	  non-­‐linear	  order.	  They	  do	  not	  have	  the	  effect	  of	  dramatically	  changing	  register;	  if	  they	  do	  move	  between	  registral	  areas,	  they	  do	  so	  in	  a	  zigzag,	  jagged	  fashion.	  	  	  
Arpeggiational	  sets	  can	  be	  either	  directional	  or	  rotational.	  An	  arpeggiational	  phrase	  clearly	  outlines	  an	  arpeggio.	  This	  term	  assists	  in	  analysis	  by	  providing	  detail	  as	  to	  the	  harmonic	  intention	  of	  the	  phrase.	  Scalic	  sets	  are	  the	  opposite,	  characterised	  by	  stepwise	  motion	  and	  not	  discernably	  articulating	  a	  particular	  arpeggio.	  Chromatic	  sets	  exhibit	  movement	  predominantly	  by	  semitone.	  	  
3.2.2	  -­‐	  Symmetrical	  Sets	  in	  “Ah-­‐Leu-­‐Cha”	  (Parker)	  Comparison	  to	  the	  transcription	  of	  Charlie	  Parker	  confirms	  that	  the	  presence	  of	  symmetrical	  sets	  in	  Coleman’s	  solos	  is	  not	  simply	  a	  by-­‐product	  of	  Parker’s	  influence	  on	  Coleman.	  In	  figure	  66(a-­‐b)	  the	  symmetrical	  sets	  in	  Parker	  and	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Coleman’s	  solos	  on	  “Ah-­‐Leu-­‐Cha”	  are	  presented	  for	  comparison.	  Parker	  plays	  only	  one	  chorus	  compared	  to	  Coleman’s	  three,	  so	  to	  gain	  an	  accurate	  comparison	  one	  could	  multiply	  each	  figure	  in	  Parker’s	  table	  by	  three	  –	  this	  averaged	  figure	  is	  shown	  in	  the	  column	  labelled	  “Avg.”	  in	  fig.	  66b.	  	  	  
(a):	  Steve	  Coleman	   	  
Symmetrical	  Sets	   #	  Total	  
Trichords	   	  	  
Chromatic	   14	  
Whole-­‐Tone	   18	  
Diminished	   10	  
Augmented	   2	  
Quartal	   34	  
	  	   	  	  
Tetrachords	   	  	  
HW	  Diminished	   6	  
Whole-­‐Tone	   2	  
French	  6th	   1	  
Minor	  7	  	   9	  
Adjacent	  4ths	   5	  
	  	   	  	  
Chromatic	   4	  
Augmented	   3	  
Dorian	   8	  
IGR	   10	  
Major/Minor	   1	  
Diminished	   2	  
Major	  7	   4	  
Z	   2	  
	  	   	  	  
Pentachords	   	  	  
Chromatic	   3	  
Whole-­‐Tone	   0	  
Pentatonic	  Scale	   0	  
Dominant	  9	   0	  	  	  	  	  	  
(b):	  Charlie	  Parker	  
Symmetrical	  Set	   Total	  #	   Avg.	  
Trichords	   	  	   	  
Chromatic	   4	   12	  
Whole-­‐Tone	   8	   24	  
Diminished	   2	   6	  
Augmented	   2	   6	  
Quartal	   2	   6	  
	  	   	  	   	  
Tetrachords	   	  	   	  
HW	  Diminished	   4	   12	  
Whole-­‐Tone	   1	   3	  
French	  6th	   1	   3	  
Minor	  7	  	   5	   15	  
Adjacent	  4ths	   0	   0	  
	  	   	  	   	  
Chromatic	   2	   6	  
Augmented	   0	   	  
Dorian	   16	   48	  
IGR	   0	   0	  
Major/Minor	   0	   0	  
Diminished	   2	   6	  
Major	  7	   1	   3	  
Z	   0	   0	  
	  	   	  	   	  
Pentachords	   	  	   	  
Chromatic	   0	   0	  
Whole-­‐Tone	   0	   0	  
Pentatonic	  Scale	   0	   0	  
Dominant	  9	   0	   0	  
[01356]	  Pentachord	   2	   6	  
Figure	  66(a-­‐b):	  Symmetrical	  sets	  in	  two	  solos	  
on	  “Ah-­‐Leu-­‐Cha.”	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  As	  expected,	  Parker’s	  solo	  contains	  fewer	  instances	  of	  symmetrical	  sets	  than	  Coleman’s.	  However,	  there	  are	  some	  symmetrical	  sets	  that	  Parker	  used	  as	  frequently	  or	  more	  frequently	  than	  Coleman	  (taking	  into	  account	  the	  difference	  in	  choruses	  played):	  
• Whole-­‐Tone	  Trichord	  
• Augmented	  Trichord	  
• HW	  Diminished	  Tetrachord	  
• Minor	  7	  Tetrachord	  
• French	  6th	  Tetrachord	  
• Chromatic	  Tetrachord	  
• Dorian	  Tetrachord	  
• Diminished	  Tetrachord	  
• [01356]	  Pentachord.	  	  There	  were	  many	  symmetrical	  sets	  that	  were	  prevalent	  in	  Coleman’s	  solo	  but	  were	  scarce	  in	  Parker’s.	  Chief	  among	  these	  is	  the	  quartal	  trichord,	  appearing	  34	  times	  in	  Coleman’s	  solo	  and	  only	  twice	  in	  Parker’s;	  as	  well	  as	  the	  IGR	  tetrachord,	  appearing	  10	  times	  in	  Coleman’s	  solo	  and	  not	  once	  in	  Parker’s.	  The	  prevalence	  of	  these	  two	  tetrachords	  is	  typical	  of	  Coleman’s	  overall	  approach,	  as	  evidenced	  by	  the	  table	  in	  figure	  65.	  	  	  It	  is	  significant	  that	  some	  of	  the	  sets	  used	  by	  Coleman	  were	  never	  used	  by	  Parker:	  the	  IGR	  tetrachord,	  adjacent	  4ths	  tetrachord,	  major/minor	  tetrachord,	  Z	  tetrachord	  and	  chromatic	  pentachord.	  None	  of	  these	  sets	  are	  scalic	  segments	  of	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major	  or	  melodic	  minor	  scales,	  nor	  are	  they	  common	  arpeggios	  such	  as	  major	  7	  or	  minor	  7.	  Conversely,	  the	  sets	  Parker	  used	  more	  on	  average	  than	  Coleman	  (namely	  the	  whole-­‐tone	  trichord,	  HW	  diminished	  tetrachord,	  minor	  7	  tetrachord	  and	  Dorian	  tetrachord)	  are	  segments	  of	  the	  aforementioned	  scales	  or	  arpeggios.	  This	  trend	  reflects	  Coleman’s	  statement	  that	  when	  he	  plays,	  he	  is	  “not	  thinking	  scales…I	  decided	  that	  it	  wasn’t	  necessary	  to	  use	  just	  major	  and	  minor,	  and	  consciously	  abandoned	  it.	  Now	  I’m	  working	  with	  cells”	  (Hrebeniak,	  1991,	  p.	  19-­‐20).	  	  
3.2.3	  -­‐	  Comparison	  of	  Parker	  and	  Coleman	  on	  “Ah-­‐Leu-­‐Cha”	  A	  commonality	  between	  the	  solos	  by	  Parker	  and	  Coleman	  is	  that	  their	  phrases	  are	  often	  constructed	  in	  groups	  of	  four	  quavers.	  Four-­‐note	  groupings	  within	  longer	  phrases	  are	  made	  clear	  by	  changes	  of	  phrase	  direction,	  which	  have	  the	  effect	  of	  separating	  phrases	  into	  discernible	  cells.	  Some	  examples	  from	  Parker’s	  solo	  are	  shown	  in	  figure	  67.	  
	  (a):	  17.	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  (c):	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Figure	  67(a-­‐c):	  Four	  note	  cells	  in	  “Ah-­‐Leu-­‐Cha”	  (Parker).	  	  	  The	  four-­‐note	  cells	  in	  (a)	  and	  (b)	  and	  the	  first	  cell	  of	  (c)	  are	  directional	  –	  they	  are	  presented	  unambiguously	  in	  a	  particular	  direction,	  melodically	  upwards	  or	  downwards.	  The	  second	  cell	  of	  (c)	  is	  more	  complex	  in	  its	  contour,	  and	  can	  be	  labelled	  rotational	  –	  it	  does	  not	  proceed	  wholly	  in	  a	  particular	  direction	  but	  is	  still	  discernible	  as	  a	  cell	  as	  it	  breaks	  the	  ascending	  pattern	  of	  the	  preceding	  four	  notes.	  Nonetheless,	  this	  cell	  has	  directional	  properties	  –	  despite	  an	  initial	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upward	  leap,	  it	  proceeds	  most	  prominently	  in	  a	  downward	  direction.	  The	  first	  cells	  of	  all	  three	  examples	  are	  scalic	  whilst	  the	  second	  cell	  of	  (a)	  is	  arpeggiational	  –	  an	  A7	  chord	  is	  outlined.	  The	  second	  cell	  of	  (c)	  is	  best	  labelled	  chromatic	  for	  its	  movement	  by	  semitones.	  	  	  The	  phrase	  from	  Parker’s	  solo	  in	  figure	  68	  contains	  both	  directional	  and	  rotational	  cells.	  	  Cells	  A,	  B,	  D,	  E	  and	  F	  are	  directional	  cells.	  Cell	  D	  has	  the	  distinction	  of	  containing	  only	  three	  notes	  -­‐	  this	  ascending	  triplet	  figure	  is	  quite	  common	  in	  Parker’s	  improvisations.	  Cells	  C,	  G	  and	  H	  are	  rotational,	  internally	  containing	  both	  upward	  and	  downward	  movement	  whilst	  still	  clearly	  articulating	  cells	  of	  four	  distinct	  notes.	  	  	  
	  
Figure	  68:	  “Ah-­‐Leu-­‐Cha”	  (Parker),	  10-­‐13.	  	  Cells	  A,	  C	  and	  H	  are	  scalic,	  whilst	  cells	  B,	  D,	  E,	  and	  F	  are	  arpeggiational.	  Cell	  G	  exists	  between	  these	  two	  categories,	  but	  is	  probably	  best	  categorised	  as	  scalic	  –	  if	  the	  notes	  were	  lined	  up	  in	  ascending	  order,	  D-­‐E-­‐F-­‐A,	  this	  would	  suggest	  the	  D	  minor	  scale.	  	  
	  Parker’s	  solo	  strikes	  a	  remarkable	  balance	  between	  directional,	  rotational	  and	  arpeggiational	  phrases.	  The	  vast	  majority	  of	  phrases	  begin	  with	  a	  directional	  cell	  and	  end	  with	  a	  rotational	  cell.	  If	  a	  directional	  cell	  is	  followed	  by	  another	  directional	  cell,	  the	  second	  usually	  proceeds	  in	  the	  opposite	  direction	  to	  the	  first	  (for	  example:	  bars	  6,	  10,	  11-­‐12,	  16-­‐17,	  21,	  23,	  24).	  In	  other	  cases,	  rotational	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phrases	  follow	  directional	  phrases,	  slowing	  the	  rate	  of	  registral	  movement	  (for	  example:	  in	  the	  pickup	  and	  bars	  4,	  9,	  12,	  14-­‐15,	  19-­‐20,	  28-­‐29).	  There	  is	  certainly	  a	  sense	  of	  reflective	  symmetry	  in	  the	  direction	  of	  phrases	  throughout	  Parker’s	  solo,	  albeit	  little	  evidence	  of	  any	  kind	  of	  intentional	  pitch	  symmetry.	  	  Coleman’s	  solo	  contains	  some	  particularly	  Parker-­‐esque	  phrases.	  Figure	  69	  begins	  with	  an	  arpeggiational	  descending	  phrase,	  and	  ends	  with	  a	  rotational	  phrase,	  anticipating	  the	  F	  major	  chord	  of	  the	  following	  bar	  (with	  A-­‐C	  on	  beat	  3)	  and	  then	  moving	  chromatically	  downwards	  from	  Ab	  to	  land	  on	  the	  ninth	  of	  the	  F	  major	  chord,	  G.	  Similarly,	  figure	  70	  begins	  with	  a	  pickup	  of	  two	  notes	  leading	  into	  an	  ascending	  directional	  arpeggiational	  cell	  (F#-­‐A-­‐C-­‐D)	  followed	  by	  a	  scalic	  rotational	  cell	  (Eb-­‐F-­‐D-­‐C),	  together	  implying	  a	  D7	  altered	  chord.	  	  
	  	  
Figure	  69:	  “Ah-­‐Leu-­‐Cha,”	  11-­‐13.	  	  
	  
Figure	  70:	  “Ah-­‐Leu-­‐Cha,”	  19-­‐22.	  	  Despite	  the	  similarity	  to	  Parker’s	  phrases,	  figure	  70	  also	  illuminates	  a	  crucial	  difference	  between	  the	  two	  improvisers	  –	  the	  content	  of	  the	  cells.	  The	  Parker-­‐esque	  phrase	  in	  bars	  19-­‐20	  is	  followed	  by	  a	  phrase	  that	  Parker	  would	  likely	  never	  play	  in	  this	  harmonic	  context.	  Bar	  21	  could	  be	  interpreted	  as	  two	  ascending	  cells,	  Db-­‐E-­‐F-­‐Ab	  and	  B-­‐Db-­‐Eb-­‐E.	  The	  first	  cell	  is	  the	  major/minor	  tetrachord,	  a	  symmetrical	  tetrachord	  not	  found	  in	  Parker’s	  solo.	  In	  a	  broad	  sense	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this	  cell	  qualifies	  as	  arpeggiational,	  outlining	  the	  raised	  eleventh,	  thirteenth,	  seventh	  and	  flattened	  ninth	  degrees	  of	  a	  (heavily	  altered)	  G7	  chord.	  Likewise,	  the	  second	  cell	  outlines	  the	  third,	  raised	  eleventh,	  flattened	  thirteenth	  and	  natural	  thirteenth	  of	  this	  chord.	  In	  the	  first	  cell	  Coleman’s	  use	  of	  symmetrical	  sets	  allows	  him	  to	  explore	  dissonant	  upper	  structures	  of	  the	  chords,	  which	  Parker’s	  solo	  does	  not	  encompass.	  	  	  Bar	  22	  of	  figure	  70	  allows	  multiple	  interpretations.	  Coleman	  plays	  a	  descending	  chromatic	  pentachord,	  another	  set	  not	  found	  in	  Parker’s	  solo.	  A	  HW	  diminished	  tetrachord	  is	  also	  present	  (A-­‐Ab-­‐Gb-­‐F),	  which	  is	  especially	  dissonant	  against	  the	  G7	  harmony,	  outlining	  the	  ninth,	  flattened	  ninth,	  major	  seventh	  and	  flattened	  seventh	  of	  the	  chord.	  The	  execution	  of	  this	  tetrachord	  leads	  Coleman	  beyond	  the	  standard	  alterations	  of	  a	  dominant	  7	  chord	  into	  a	  more	  chromatic	  approach,	  well	  outside	  the	  harmonic	  practice	  of	  Parker.	  	  	  
	  	  	  
Figure	  71:	  “Ah-­‐Leu-­‐Cha,”	  23-­‐24.	  	  The	  phrase	  in	  figure	  71	  serves	  to	  further	  crystallise	  these	  observations.	  In	  bar	  23	  until	  the	  first	  beat	  of	  24,	  a	  diminished	  trichord	  D-­‐Ab-­‐F	  (flattened	  ninth,	  flattened	  thirteenth,	  eleventh)	  is	  a	  strong	  dissonance	  against	  the	  C7	  harmony.	  In	  bar	  24	  an	  augmented	  tetrachord	  Bb-­‐Cb-­‐D-­‐Eb	  (flattened	  seventh,	  major	  seventh,	  ninth,	  raised	  ninth)	  prolongs	  this	  dissonance.	  Again	  these	  symmetrical	  sets	  –	  characterised	  by	  their	  non-­‐adherence	  to	  major	  or	  minor	  scales	  and	  subsequent	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absence	  from	  Parker’s	  solo	  –	  allow	  Coleman	  a	  level	  of	  harmonic	  freedom	  unavailable	  to	  Parker.	  Symmetrical	  sets	  seem	  to	  allow	  Coleman	  a	  useful	  limitation	  within	  which	  to	  explore	  these	  dissonant	  or	  “outside”	  harmonies.	  	  
3.2.4	  -­‐	  Symmetrical	  Sets	  Based	  on	  Perfect	  Fourths	  The	  quartal	  trichord,	  IGR	  tetrachord	  and	  pentatonic	  scale	  pentachord	  can	  each	  be	  constructed	  by	  stacking	  perfect	  fourths	  on	  top	  of	  each	  other.	  Taken	  together	  as	  a	  category,	  sets	  based	  on	  perfect	  fourths	  are	  the	  most	  used	  category	  of	  sets	  with	  265	  instances	  across	  the	  seven	  solos.	  Quartal	  trichords	  are	  the	  second-­‐most	  used	  set	  among	  the	  trichords,	  IGR	  tetrachords	  are	  the	  most	  used	  tetrachord	  and	  pentatonic	  scale	  pentachords	  are	  the	  second-­‐most	  used	  pentachord.	  It	  can	  therefore	  be	  said	  that	  a	  major	  aspect	  of	  Coleman’s	  melodic	  language	  is	  his	  use	  of	  perfect-­‐fourth-­‐based	  sets.	  	  	  Quartal	  trichord	  features	  most	  heavily	  in	  “Inner	  Urge,”	  and	  is	  the	  most	  used	  symmetrical	  set	  in	  this	  solo.	  	  	  Coleman	  uses	  the	  quartal	  trichord	  in	  different	  inversions	  or	  permutations.	  In	  figure	  72	  it	  serves	  as	  a	  directional	  phrase,	  allowing	  quick	  but	  relatively	  smooth	  and	  consonant	  movement	  between	  registers.	  	  Figure	  73	  is	  rotational,	  moving	  downwards	  in	  pitch	  in	  a	  less	  direct	  manner.	  The	  two	  quartal	  trichords	  dovetail	  on	  the	  A	  on	  beat	  7,	  the	  common	  note	  between	  the	  two	  transpositions	  of	  the	  set.	  Figure	  74	  ends	  an	  otherwise	  descending	  phrase	  with	  a	  single	  upward	  movement,	  to	  the	  note	  of	  this	  quartal	  trichord	  that	  was	  excluded	  on	  the	  way	  down	  –	  middle	  C.	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Figure	  72:	  “Inner	  Urge,”	  3-­‐4.	  	  
Figure	  73:	  “Inner	  Urge,”	  11.	  	  
Figure	  74:	  “Inner	  Urge,”	  19.	  	  	  The	  most	  prominent	  example	  of	  the	  IGR	  tetrachord	  occurs	  at	  the	  conclusion	  of	  Coleman’s	  solo	  on	  “Ah-­‐Leu-­‐Cha,”	  which	  spills	  over	  into	  the	  fourth	  chorus	  and	  eventually	  gives	  way	  to	  a	  bass	  solo	  (fig.	  75).	  This	  symmetrical	  tetrachord	  is	  transformed	  into	  an	  asymmetrical	  tetrachord	  in	  bar	  100,	  and	  the	  breaking	  of	  symmetry	  adds	  to	  the	  sense	  of	  harmonic	  dissonance	  created	  by	  the	  Ab	  (and	  G#)	  in	  that	  bar.	  The	  extended	  IGR	  tetrachord	  by	  its	  nature	  includes	  repetitions	  of	  two	  quartal	  trichords:	  A-­‐D-­‐G	  and	  D-­‐G-­‐C.	  	  	  
	  
Figure	  75:	  “Ah-­‐Leu-­‐Cha,”	  96-­‐103.	  	  Coleman’s	  solo	  on	  “Ah-­‐Leu-­‐Cha”	  begins	  with	  an	  IGR	  tetrachord	  (Eb-­‐Ab-­‐Gb-­‐Db)	  that	  undergoes	  transformation	  by	  the	  intrusion	  of	  the	  note	  A	  in	  the	  second	  bar	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instead	  of	  the	  expected	  Eb,	  resulting	  in	  an	  asymmetrical	  tetrachord	  (fig.	  76).	  The	  presence	  of	  a	  similar	  movement	  from	  the	  symmetrical	  IGR	  tetrachord	  to	  asymmetry	  at	  the	  beginning	  and	  end	  of	  the	  solo	  suggests	  that	  a	  structural	  symmetry	  is	  at	  play.	  
	  
Figure	  76:	  “Ah-­‐Leu-­‐Cha,”	  P1-­‐P2.	  	  Coleman’s	  solo	  on	  “Take	  the	  Coltrane”	  also	  begins	  with	  an	  extended	  IGR	  tetrachord	  (fig.	  77).	  This	  tetrachord	  unfolds	  from	  an	  asymmetrical	  trichord	  C-­‐G-­‐Bb	  in	  bar	  2	  into	  the	  full	  IGR	  tetrachord	  in	  bars	  3-­‐4.	  
	  
Figure	  77:	  “Take	  the	  Coltrane,”	  1-­‐4.	  	  In	  a	  similar	  way,	  Coleman’s	  solo	  on	  “Segment”	  begins	  with	  an	  extended	  pentatonic	  scale	  pentachord	  (fig.	  78).	  Bar	  P1	  contains	  the	  quartal	  trichord	  Bb-­‐Eb-­‐Ab,	  which	  in	  bar	  2	  unfolds	  into	  a	  complete	  pentatonic	  scale	  pentachord.	  	  	  	  
	  
Figure	  78:	  	  “Segment,”	  P1-­‐3.	  	  
	  “The	  Oracle”	  contains	  the	  most	  frequent	  use	  of	  the	  pentatonic	  scale	  pentachord,	  which	  is	  unsurprising	  given	  the	  pentatonic	  nature	  of	  the	  composition’s	  theme.	  	  Coleman	  quotes	  this	  theme	  at	  bar	  31	  (fig.	  79).	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Figure	  79:	  “The	  Oracle,”	  31-­‐32.	  
	  At	  bar	  10	  (fig.	  80),	  Coleman	  invokes	  the	  pentatonic	  scale	  pentachord	  by	  combining	  two	  (asymmetric)	  trichords	  –	  Ab-­‐F-­‐Bb	  and	  Db-­‐Bb-­‐Eb	  –	  transposing	  the	  first	  up	  a	  fourth.	  This	  combination	  yields	  the	  pentatonic	  scale	  pentachord.	  In	  bar	  11	  Coleman	  reorganises	  this	  pentatonic	  collection	  into	  an	  ascending	  scale,	  continuing	  chromatically	  upwards	  upon	  its	  completion.	  	  
	  
Figure	  80:	  “The	  Oracle,”	  10-­‐11.	  	  
	  
3.2.5	  -­‐	  Symmetrical	  Sets	  Based	  on	  Minor	  Seconds	  Taken	  together,	  symmetrical	  sets	  based	  on	  minor	  seconds	  (those	  labelled	  “chromatic”)	  are	  the	  second-­‐most	  common	  category	  of	  symmetrical	  sets	  found	  in	  the	  solos,	  totalling	  235	  instances.	  Chromaticism	  is	  clearly	  a	  defining	  feature	  of	  Coleman’s	  melodic	  language,	  more	  so	  than	  for	  Parker,	  in	  whose	  solo	  only	  4	  chromatic	  trichords,	  2	  chromatic	  tetrachords	  and	  0	  chromatic	  pentachords	  were	  found.	  	  Unlike	  symmetrical	  sets	  based	  on	  perfect	  fourths,	  chromatic	  sets	  are	  rarely	  found	  at	  the	  beginning	  of	  Coleman’s	  solos.	  The	  table	  in	  figure	  81	  compares	  the	  first	  instance	  of	  a	  chromatic	  set	  with	  the	  first	  instance	  of	  a	  set	  based	  on	  perfect	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fourths.	  With	  the	  exception	  of	  “The	  Creeper,”	  chromatic	  sets	  are	  introduced	  into	  each	  solo	  much	  later	  than	  sets	  based	  on	  perfect	  fourths.	  	  	  
Solo	   First	  Chromatic	  Set	  	  First	  Perfect	  4ths	  Set	  
Ah-­‐Leu-­‐Cha	   4	   P	  
The	  Creeper	   4	   16	  
Inner	  Urge	   16	   3	  
The	  Oracle	   11	   2	  
Processional	   8	   3	  
Segment	   7	   P1	  
Take	  the	  Coltrane	   17	   3	  
Figure	  81:	  Bar	  numbers	  of	  first	  instance	  of	  chromatic-­‐	  and	  perfect-­‐fourths-­‐based	  sets	  in	  each	  solo.	  	  Chromatic	  pentachords	  occasionally	  occur	  in	  strictly	  directional	  form,	  as	  in	  figure	  82.	  More	  commonly,	  they	  include	  a	  “turn”:	  they	  begin	  directionally	  but	  finish	  with	  a	  move	  in	  the	  opposite	  direction,	  as	  in	  figures	  83	  and	  84.	  	  In	  figure	  83,	  movement	  down	  to	  the	  note	  C,	  which	  was	  missed	  on	  the	  ascent,	  concludes	  the	  phrase.	  This	  is	  an	  instance	  of	  SMC	  movement,	  with	  the	  B-­‐Db	  dyad	  being	  symmetrical	  about	  the	  axis	  note	  C.	  However,	  situating	  this	  SMC	  movement	  in	  the	  context	  of	  a	  chromatic	  pentachord	  allows	  a	  broader	  observation	  -­‐	  not	  only	  does	  the	  C	  articulate	  the	  axis	  of	  B-­‐Db,	  but	  is	  the	  expected,	  missing	  note	  in	  the	  chromatic	  pentachord	  A-­‐Bb-­‐B-­‐C-­‐Db.	  In	  figure	  86	  the	  expected	  chromatic	  movement	  down	  towards	  C	  is	  interrupted	  by	  a	  turn	  upwards	  to	  Eb,	  before	  finally	  falling	  to	  the	  C.	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Figure	  82:	  “Segment,”	  117-­‐118.	  	  
	  	  
Figure	  83:	  “Segment,”	  54-­‐55.	  	  
	  
Figure	  84:	  “Inner	  Urge,”	  45.	  
	  In	  figure	  85	  the	  chromatic	  pentachord	  spirals	  outwards	  from	  a	  central	  point	  Bb,	  with	  the	  descending	  dyad	  A-­‐Ab	  followed	  by	  the	  ascending	  dyad	  B-­‐C.	  The	  chromatic	  pentachord	  thus	  unfolds	  symmetrically,	  in	  a	  manner	  that	  is	  not	  legal	  within	  the	  SMC	  but	  seems	  to	  represent	  an	  expansion	  of	  its	  basic	  premise.	  	  In	  bar	  87	  the	  pentachord	  is	  expressed	  in	  directional	  chromatic	  movement	  downwards.	  	  
	  	  
Figure	  85:	  “Segment,”	  86-­‐87.	  	  	  
	  3.2.6	  -­‐	  Symmetrical	  Sets	  Based	  on	  Major	  Seconds	  Symmetrical	  sets	  constructed	  in	  major	  seconds	  (whole-­‐tone	  trichords,	  whole-­‐tone	  tetrachords	  and	  whole-­‐tone	  pentachords)	  are	  the	  third-­‐most	  common	  category	  of	  sets,	  with	  207	  instances.	  The	  whole-­‐tone	  trichord	  was	  the	  most	  used	  symmetrical	  set	  in	  the	  seven	  solos.	  This	  is	  unsurprising	  –	  the	  whole-­‐tone	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trichord	  is	  commonly	  found	  in	  all	  tonal	  music,	  as	  there	  are	  three	  scalic	  whole-­‐tone	  trichord	  segments	  of	  the	  major	  scale.	  Parker’s	  solo	  on	  “Ah-­‐Leu-­‐Cha”	  also	  confirms	  that	  whole-­‐tone	  trichords	  are	  a	  common	  part	  of	  the	  typical	  bebop	  language	  (see	  fig.	  66b).	  	  	  The	  whole-­‐tone	  tetrachord	  is	  also	  a	  scalic	  segment	  of	  the	  major	  scale,	  however	  Coleman’s	  use	  goes	  beyond	  typical	  jazz	  or	  bebop	  language.	  Coleman	  uses	  the	  whole-­‐tone	  tetrachord	  mainly	  on	  dominant	  7	  chords.	  In	  “The	  Creeper”	  bars	  6.2-­‐6.4,	  the	  whole-­‐tone	  tetrachord	  outlines	  the	  seventh,	  tonic,	  second	  and	  third	  of	  the	  Bb7	  chord	  (Ab-­‐Bb-­‐C-­‐D);	  in	  28.3-­‐28.4	  it	  outlines	  the	  tonic,	  seventh,	  raised	  fifth	  and	  flattened	  fifth	  of	  F7	  (F-­‐Eb-­‐Db-­‐Cb);	  in	  46.2-­‐46.3,	  the	  whole-­‐tone	  tetrachord	  outlines	  the	  third,	  flattened	  fifth,	  raised	  fifth	  and	  seventh	  of	  a	  C7	  chord	  (E-­‐Gb-­‐Ab-­‐Bb).	  	  	  	  In	  a	  recorded	  interview,	  Coleman	  explains	  that	  each	  dominant	  seventh	  chord	  contains	  a	  “part	  that’s	  a	  whole-­‐tone”	  (Coleman,	  2015,	  2:42).	  His	  aural	  example	  (fig.	  86)	  reveals	  that	  he	  is	  referring	  to	  the	  seventh,	  tonic,	  second	  and	  third	  degree	  of	  each	  dominant	  seventh	  chord;	  together	  forming	  a	  whole-­‐tone	  tetrachord.	  It	  is	  clear	  from	  the	  transcriptions	  that	  Coleman	  does	  not	  restrict	  his	  use	  of	  the	  whole-­‐tone	  tetrachord	  to	  these	  particular	  scale	  degrees,	  but	  rather	  uses	  this	  tetrachord	  to	  outline	  different	  parts	  of	  the	  chord	  with	  varying	  levels	  of	  dissonance.	  
	  
Figure	  86:	  Transcribed	  audio	  example	  of	  whole-­‐tone	  tetrachords	  over	  dominant	  seventh	  chords	  
(Coleman,	  2015,	  4:02).	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Coleman	  does	  not	  restrict	  himself	  to	  scalic	  applications	  of	  the	  whole-­‐tone	  tetrachord,	  often	  using	  a	  rotational	  approach	  to	  the	  cell	  to	  create	  a	  jagged	  contour	  (fig.	  87).	  	  
	  (a):	  “Segment,”	  10.	  	   	   	   (b):	  “The	  Creeper,”	  42.	  	   	  
	   	  
Figure	  87(a-­‐b):	  Rotational	  use	  of	  the	  whole-­‐tone	  tetrachord.	  	  In	  figure	  88	  the	  whole-­‐tone	  tetrachord	  is	  treated	  as	  a	  motif,	  which	  is	  stated	  at	  A	  and	  transposed	  down	  a	  perfect	  fourth	  at	  B.	  At	  C	  the	  phrase	  is	  transposed	  up	  a	  semitone	  and	  the	  first	  interval	  is	  augmented	  from	  a	  major	  third	  to	  an	  augmented	  fourth.	  At	  D	  the	  phrase	  is	  ornamented	  and	  expanded	  into	  a	  new	  phrase.	  Again,	  Coleman’s	  use	  of	  this	  cell	  often	  results	  in	  note	  choices	  that	  are	  outside	  the	  underlying	  harmony,	  especially	  at	  B	  where	  C#	  and	  B,	  the	  minor	  third	  and	  flattened	  second,	  are	  played	  over	  a	  Bb	  major	  7	  chord	  –	  although	  it	  does	  seem	  likely	  that	  Coleman	  has	  simply	  delayed	  a	  phrase	  intended	  for	  the	  A	  major	  7	  in	  the	  previous	  bar.	  
	  
Figure	  88:	  “Inner	  Urge,”	  39-­‐41.	  	  	  Conversely,	  there	  are	  only	  two	  instances	  of	  whole-­‐tone	  pentachord	  found	  in	  the	  solos,	  and	  both	  are	  quite	  incidental	  and	  fleeting.	  The	  example	  from	  “The	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Creeper”	  in	  figure	  89	  occurs	  as	  a	  result	  of	  the	  addition	  of	  the	  note	  C	  in	  bar	  18	  to	  the	  French	  6th	  tetrachord	  that	  dominates	  bar	  17.	  	  
	  
Figure	  89:	  “The	  Creeper,”	  17-­‐18.	  	  	  
3.2.7	  -­‐	  All	  Other	  Symmetrical	  Sets	  The	  symmetrical	  sets	  not	  yet	  discussed	  in	  this	  section	  are	  here	  briefly	  surveyed,	  with	  reference	  to	  the	  tables	  in	  appendix	  3.	  	  
Diminished	  Trichord:	  Often	  found	  within	  longer	  phrases	  in	  a	  directional	  configuration.	  They	  sometimes	  appear	  to	  be	  incidental	  as	  part	  of	  a	  dominant	  7	  arpeggio.	  They	  are	  also	  played	  rotationally,	  for	  example	  in	  “The	  Oracle”	  17.2-­‐17.3.	  	  
	  
Augmented	  Trichord:	  The	  least-­‐used	  symmetrical	  trichord,	  appearing	  in	  small	  numbers	  in	  each	  solo	  except	  for	  “Inner	  Urge.”	  Usually	  played	  directionally,	  although	  a	  notable	  exception	  can	  be	  found	  in	  “The	  Oracle”	  86.3.	  	  
HW	  Diminished	  Tetrachord:	  The	  most	  common	  even	  sum	  tetrachord,	  found	  most	  often	  as	  a	  part	  of	  descending	  phrases.	  Occasionally	  presented	  symmetrically	  in	  dyads	  about	  its	  axis,	  for	  example	  in	  “Segment”	  62.4-­‐63.2.	  These	  also	  form	  the	  basis	  for	  the	  opening	  of	  “Inner	  Urge”.	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French	  6th	  Tetrachord:	  One	  of	  the	  rarest	  tetrachords,	  though	  when	  it	  does	  appear	  it	  often	  is	  the	  defining	  feature	  of	  the	  phrase	  that	  contains	  it	  –	  for	  example,	  “The	  Oracle”	  85.1-­‐85.2	  and	  86.1-­‐86.3,	  “Inner	  Urge”	  48.1-­‐48.3,	  and	  most	  notably,	  “The	  Creeper”	  17.1-­‐18.4	  (fig.	  90).	  
	  
Figure	  90:	  “The	  Creeper,”	  17-­‐18.	  
	  
Minor	  7	  Tetrachord:	  A	  common	  tetrachord	  in	  typical	  jazz	  improvisations,	  as	  shown	  by	  the	  analysis	  of	  Parker’s	  solo,	  but	  used	  by	  Coleman	  in	  slightly	  unorthodox	  contexts	  –	  the	  rotational	  B	  minor	  7	  arpeggio	  played	  over	  a	  Bb7	  chord	  in	  “Take	  the	  Coltrane”	  40.4-­‐41.3	  is	  an	  example	  of	  a	  use	  of	  this	  common	  tetrachord	  that	  is	  outside	  the	  underlying	  harmony.	  	  The	  majority	  of	  instances	  are	  downwardly	  directional,	  or	  if	  rotational,	  contain	  primarily	  downward	  movement.	  This	  stands	  in	  contrast	  to	  Parker’s	  use	  of	  minor	  7	  tetrachord	  in	  “Ah-­‐Leu-­‐Cha,”	  which	  was	  predominantly	  upwardly	  directional.	  	  	  
Adjacent	  4ths	  Tetrachord:	  These	  occur	  most	  frequently	  in	  “Inner	  Urge,”	  primarily	  as	  part	  of	  directional	  phrases	  but	  occasionally	  in	  rotation;	  for	  example	  “Inner	  Urge”	  10.1-­‐10.2	  and	  43.1-­‐43.2,	  as	  well	  as	  part	  of	  the	  extended	  opening	  motif	  of	  the	  solo	  in	  bar	  5.5-­‐6.4	  and	  6.5-­‐7.4.	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Augmented	  Tetrachord:	  This	  set	  is	  used	  both	  directionally	  and	  rotationally,	  and	  almost	  always	  contains	  an	  element	  that	  is	  outside	  the	  underlying	  harmony.	  It	  quite	  often	  marks	  a	  change	  in	  phrase	  direction,	  for	  example	  in	  “Ah-­‐Leu-­‐Cha”	  21.4-­‐22.1,	  “Take	  the	  Coltrane”	  19.1-­‐19.2,	  25.3-­‐25.4	  and	  “Segment”	  144.2-­‐144.3.	  	  
Dorian	  Tetrachord:	  One	  of	  the	  most	  common	  tetrachords	  in	  both	  Coleman	  and	  Parker’s	  solos,	  most	  likely	  due	  to	  its	  isomorphism	  with	  the	  first	  four	  notes	  of	  the	  minor	  scale.	  Coleman	  uses	  this	  cell	  in	  more	  varied	  rotations	  than	  Parker.	  Coleman’s	  use	  of	  this	  tetrachord	  is	  also	  far	  less	  fixed	  to	  the	  underlying	  harmony	  –	  for	  example	  in	  “Take	  the	  Coltrane”	  80.1-­‐80.2	  the	  Dorian	  tetrachord	  F#-­‐G#-­‐A-­‐B	  is	  used	  (rotationally)	  over	  an	  F7	  chord.	  Compare	  this	  to	  Parker,	  who	  uses	  the	  Dorian	  tetrachord	  D-­‐E-­‐F-­‐G	  over	  the	  G	  minor	  chord	  in	  of	  “Ah-­‐Leu-­‐Cha”	  (Parker)	  3.1-­‐3.3	  and	  G-­‐A-­‐Bb-­‐C	  over	  the	  G	  minor	  chord	  in	  23.2	  –	  two	  instances	  that	  are	  consonant	  with	  the	  underlying	  harmony.	  	  	  
Major/Minor	  Tetrachord:	  This	  tetrachord	  is	  used	  directionally	  and	  rotationally,	  and	  most	  often	  with	  the	  two	  semitonally	  adjacent	  notes	  of	  the	  tetrachord	  played	  adjacently,	  as	  in	  the	  clear	  four-­‐note	  examples	  in	  “The	  Creeper”	  8.1	  and	  “Inner	  Urge”	  34.5.	  	  	  
Diminished	  Tetrachord:	  The	  least	  used	  symmetrical	  tetrachord,	  completely	  absent	  from	  four	  of	  the	  seven	  solos.	  The	  instances	  are	  almost	  exclusively	  directional.	  Diminished	  tetrachords	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are	  a	  more	  prominent	  part	  of	  Parker’s	  language,	  with	  two	  clear	  examples	  in	  “Ah-­‐Leu-­‐Cha”	  (Parker)	  at	  bars	  6.1-­‐6.2	  and	  10.2.	  	  	  
Major	  7	  Tetrachord:	  Another	  tetrachord	  idiomatic	  of	  jazz	  improvisation,	  this	  tetrachord	  has	  surprisingly	  few	  instances	  in	  Coleman’s	  solos	  when	  compared	  to	  less	  common	  tetrachords	  in	  the	  jazz	  idiom	  such	  as	  the	  major/minor,	  adjacent	  4ths	  and	  augmented	  tetrachords.	  These	  were	  often	  found	  in	  rotation	  and	  as	  a	  part	  of	  a	  longer	  phrase,	  for	  example	  “Segment”	  108.2-­‐108.3,	  “Take	  the	  Coltrane”	  161.4-­‐162.2	  and	  “Processional”	  6.4-­‐7.1.	  Directional	  examples	  were	  also	  found,	  for	  example	  “Processional”	  7.2	  and	  “Ah-­‐Leu-­‐Cha”	  71.2-­‐71.3.	  	  
	  
Z	  Tetrachord:	  	  One	  of	  the	  least	  common	  tetrachords	  in	  the	  solos,	  but	  its	  complete	  absence	  from	  Parker’s	  solo	  suggests	  its	  very	  presence	  in	  Coleman’s	  melodic	  language	  is	  significant.	  This	  tetrachord	  is	  not	  a	  segment	  of	  common	  major	  or	  minor	  scales,	  being	  based	  on	  two	  tritones	  separated	  by	  a	  semitone.	  In	  the	  solos,	  the	  notes	  that	  constitute	  this	  adjacent	  semitone	  are	  usually	  played	  adjacently,	  as	  in	  figures	  91	  and	  92.	  Z	  tetrachords	  almost	  always	  occur	  as	  a	  rotational	  phrase	  and	  often	  the	  two	  semitonal	  dyads	  move	  symmetrically	  away	  from	  a	  point,	  as	  in	  figure	  91.	  Figure	  92	  is	  a	  directional	  example	  that	  suggests	  that	  Coleman	  intentionally	  uses	  the	  Z	  tetrachord	  –	  the	  Z	  tetrachord	  forms	  the	  final	  four	  notes	  of	  the	  phrase	  in	  bar	  15,	  which	  he	  then	  transposes	  down	  a	  semitone	  to	  form	  the	  start	  of	  the	  phrase	  in	  bars	  15.5-­‐16.1.	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Figure	  91:	  “Segment,”	  133.	  	  	  
	  
Figure	  92:	  “Processional,”	  15-­‐16.	  	  
Dominant	  9	  Pentachord:	  Dominant	  9	  pentachords	  rarely	  occur	  in	  the	  expected	  harmonic	  context	  –	  for	  example	  in	  “Segment”	  46.1-­‐47.1	  a	  B9	  chord	  is	  outlined	  over	  the	  Bb	  minor	  underlying	  harmony,	  and	  in	  “Take	  the	  Coltrane”	  at	  109.1-­‐109.4	  a	  C9	  is	  outlined	  over	  the	  F7	  underlying	  harmony.	  These	  are	  usually	  rotational	  and	  often	  unfold	  over	  the	  length	  of	  a	  bar.	  	  	  
[01356]	  Pentachord:	  This	  pentachord	  is	  often	  found	  on	  its	  own	  as	  a	  complete	  melodic	  statement,	  rather	  than	  as	  part	  of	  a	  phrase.	  This	  occurs	  in	  “Segment”	  34.1-­‐34.4	  and	  151.4-­‐152.3	  and	  “Take	  the	  Coltrane”	  65.1-­‐65.3.	  However,	  it	  does	  form	  part	  of	  a	  phrase	  in	  “Ah-­‐Leu-­‐Cha”	  35.3-­‐36.1	  and	  51.1-­‐51.3.	  The	  final	  phrase	  of	  “The	  Creeper”	  outlines	  this	  pentachord	  from	  48.1-­‐49.3.	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[02346]	  Pentachord:	  This	  pentachord	  occurs	  only	  twice	  in	  the	  seven	  solos,	  and	  seems	  to	  be	  the	  result	  of	  incidental	  combinations	  of	  whole-­‐tone	  tetrachords	  with	  one	  foreign	  note.	  Both	  “The	  Creeper”	  28.3-­‐28.4	  and	  “Ah-­‐Leu-­‐Cha”	  8.3-­‐9.1	  can	  be	  interpreted	  in	  this	  way.	  	  	  
[01478]	  Pentachord:	  Although	  this	  pentachord	  only	  appears	  once	  in	  the	  seven	  solos,	  it	  has	  a	  prominent	  position,	  forming	  the	  first	  seven	  notes	  of	  a	  phrase	  in	  “Ah-­‐Leu-­‐Cha”	  bars	  3.3-­‐4.2.	  	  	  
3.2.8	  -­‐	  The	  Role	  of	  Symmetrical	  Sets	  in	  the	  Seven	  Solos	  Coleman	  certainly	  does	  not	  restrict	  himself	  to	  sets	  that	  are	  symmetrical,	  using	  many	  asymmetrical	  trichords,	  tetrachords	  and	  pentachords	  in	  the	  construction	  of	  phrases.	  However,	  the	  fact	  that	  1215	  symmetrical	  sets	  were	  found	  in	  the	  solos	  –	  an	  average	  of	  approximately	  176	  per	  solo	  (or	  2	  per	  bar)	  –	  testifies	  to	  the	  significance	  of	  these	  sets	  for	  Coleman.	  	  Like	  SMC	  movement,	  the	  symmetrical	  sets	  technique	  seems	  to	  serve	  as	  a	  useful	  limitation	  by	  which	  Coleman	  generates	  phrases	  that	  are	  outside	  the	  typical	  use	  of	  scales	  and	  arpeggios	  by	  jazz	  improvisers.	  His	  use	  of	  symmetrical	  sets	  –	  especially	  those	  that	  do	  not	  map	  onto	  the	  major	  scale	  –	  results	  in	  notes	  being	  played	  that	  are	  outside	  the	  underlying	  harmony,	  whilst	  maintaining	  an	  internal	  logic.	  Symmetrical	  sets	  that	  are	  not	  segments	  of	  common	  scales	  or	  common	  arpeggios	  often	  play	  this	  role.	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  Symmetrical	  sets	  are	  also	  tools	  for	  Coleman	  “to	  get	  two	  types	  of	  sound	  motion,	  stationary	  and	  in	  transit”	  (Hrebeniak,	  1991,	  p.	  20).	  It	  seems	  likely	  that	  “stationary”	  sound	  motion	  is	  synonymous	  with	  what	  I	  have	  called	  rotational	  use	  of	  sets,	  whilst	  “in	  transit”	  refers	  to	  directional	  use	  of	  sets.	  	  Another	  interpretation	  of	  these	  terms	  might	  be	  with	  regard	  to	  the	  maintaining	  and	  breaking	  of	  symmetry.	  When	  the	  symmetry	  of	  a	  set	  is	  broken	  by	  a	  note	  foreign	  to	  the	  set	  (as	  in	  the	  case	  of	  the	  IGR	  tetrachord	  rotated	  in	  “Ah-­‐Leu-­‐Cha”	  96-­‐103),	  the	  phrase	  moves	  from	  being	  stationary	  (symmetrical)	  to	  in	  transit	  (asymmetrical).	  	  	  Symmetrical	  sets	  also	  provide	  the	  material	  with	  which	  Coleman	  can	  achieve	  “bee	  motion”	  (Alleyne,	  1990,	  p.	  19)	  in	  his	  phrases	  by	  means	  of	  rotation.	  Less	  common	  symmetrical	  sets	  such	  as	  the	  major/minor	  tetrachord	  also	  provide	  means	  of	  creating	  directional	  or	  “bird”	  motion	  while	  avoiding	  common	  melodic	  clichés	  of	  the	  jazz	  idiom	  such	  as	  ascending	  major	  or	  minor	  scales.	  	  	  	  It	  is	  clear	  that	  certain	  symmetrical	  sets	  play	  a	  role	  in	  Coleman’s	  pacing	  of	  his	  solos.	  Symmetrical	  sets	  based	  on	  perfect	  fourths	  were	  found	  to	  often	  form	  the	  basis	  of	  the	  opening	  of	  a	  solo	  (and,	  at	  times,	  the	  conclusion),	  whilst	  symmetrical	  sets	  based	  on	  minor	  seconds	  are	  rarely	  introduced	  so	  early,	  and	  often	  play	  the	  role	  of	  connecting	  phrases	  within	  the	  body	  of	  the	  solo.	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3.3	  -­‐	  Palindrome	  A	  somewhat	  unexpected	  trend	  in	  the	  analysis	  was	  Coleman’s	  use	  of	  palindrome:	  of	  the	  seven	  solos	  transcribed,	  five	  begin	  with	  a	  phrase	  that	  can	  be	  considered	  in	  some	  way	  palindromic.	  
Palindrome	   #	  
True	  Palindrome	   20	  
Pitch-­‐Class	  Palindrome	   2	  
Phrase	  Palindrome	   4	  
Figure	  93:	  Total	  of	  each	  type	  of	  palindrome	  in	  the	  seven	  solos.	  	  True	  palindrome	  was	  the	  most	  common	  form	  found	  in	  the	  solos.	  	  	  	  
3.3.1	  -­‐	  “Segment”	  Coleman’s	  solo	  on	  “Segment”	  begins	  with	  a	  phrase	  containing	  a	  true	  palindrome,	  shown	  in	  figure	  94.	  
	  
Figure	  94:	  True	  Palindrome,	  “Segment,”	  1-­‐4.	  	  However,	  the	  scope	  of	  the	  palindrome	  is	  better	  grasped	  by	  considering	  the	  broader	  phrase	  marked	  in	  figure	  95.	  A	  pitch-­‐class	  palindrome	  encompasses	  the	  whole	  opening	  phrase.	  The	  repeated	  C	  in	  bar	  3	  is	  the	  only	  reason	  the	  larger	  phrase	  does	  not	  qualify	  as	  a	  true	  palindrome.	  
	  
Figure	  95:	  Pitch-­‐Class	  Palindrome,	  “Segment,”	  1-­‐4.	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The	  second	  phrase	  of	  the	  solo	  (fig.	  96)	  nearly	  qualifies	  as	  a	  true	  palindrome,	  denied	  only	  by	  the	  Gb	  instead	  of	  the	  expected	  G	  natural	  in	  bar	  5.	  
	  
Figure	  96:	  Near-­‐Palindromic	  Phrase,	  “Segment,”	  3-­‐5.	  	  This	  near-­‐palindrome	  could	  be	  seen	  as	  a	  development	  of	  the	  first	  phrase	  in	  two	  ways;	  the	  first	  being	  the	  inclusion	  of	  the	  symmetry-­‐breaking	  Gb.	  The	  second	  development	  is	  that	  while	  the	  contour	  of	  the	  phrase	  is	  similar	  to	  the	  opening	  phrase,	  moving	  from	  low	  to	  high	  and	  back	  down	  again,	  there	  is	  a	  short	  ‘turn’	  in	  the	  middle	  –	  in	  bar	  4	  the	  phrase	  rises	  to	  C,	  jumps	  down	  to	  Ab,	  then	  back	  up	  to	  C	  before	  descending	  again.	  Palindrome	  thereby	  contributes	  to	  a	  sense	  of	  development	  in	  the	  early	  bars	  of	  this	  solo.	  	  	  In	  contrast,	  palindrome	  rarely	  occurs	  later	  in	  the	  solo.	  The	  second	  chorus	  opens	  with	  a	  short	  true	  palindrome	  (fig.	  97).	  	  
	  
Figure	  97:	  True	  Palindrome,	  “Segment,”	  33.	  	  Another	  prominent	  example	  at	  bar	  114	  is	  reminiscent	  of	  the	  opening	  palindrome	  in	  its	  up-­‐and-­‐down	  contour,	  arguably	  serving	  as	  the	  climax	  of	  the	  solo	  (fig.	  98).	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Figure	  98:	  True	  Palindrome,	  “Segment,”	  113-­‐116.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	   100	  
3.3.2	  -­‐	  “Processional”	  “Processional”	  begins	  with	  a	  phrase	  palindrome	  wherein	  phrases,	  rather	  than	  individual	  pitches,	  are	  arranged	  to	  occur	  in	  the	  same	  order	  forwards	  and	  backwards	  (fig.	  99).	  The	  glissando	  from	  Eb	  down	  to	  Ab	  functions	  as	  the	  ‘A’	  phrase,	  whilst	  the	  sustained	  F	  functions	  as	  the	  ‘B’	  phrase.	  	  
	  
Figure	  99:	  Phrase	  Palindrome,	  “Processional,”	  1-­‐2.	  	  Palindrome	  plays	  no	  further	  role	  in	  the	  solo	  except	  for	  an	  up-­‐and-­‐down	  contoured	  phrase	  on	  the	  second	  beat	  of	  bar	  17	  –	  occurring	  amidst	  a	  flurry	  of	  notes.	  	  
3.3.3	  -­‐	  “The	  Creeper”	  Coleman’s	  solo	  on	  “The	  Creeper”	  begins	  with	  a	  complex	  example	  of	  palindrome	  that	  combines	  phrase	  and	  true	  palindrome	  (fig.	  100).	  Coleman	  begins	  his	  solo	  by	  expanding	  upon	  a	  phase	  drawn	  from	  the	  closing	  phrase	  of	  the	  previous	  soloist,	  trumpeter	  Wallace	  Roney.	  The	  opening	  phrase	  contains	  two	  true	  palindromes,	  identical	  with	  respect	  to	  pitch	  (labelled	  B).	  	  
	  
Figure	  100:	  True	  Palindrome	  and	  Phrase	  Palindrome,	  “The	  Creeper,”	  1-­‐4.	  	  A	  phrase	  palindrome	  is	  also	  present,	  which	  includes	  the	  palindromic	  B	  phrases	  and	  the	  non-­‐palindromic	  A	  phrases.	  This	  results	  in	  the	  palindromic	  arrangement	  of	  phrases	  A-­‐B-­‐A-­‐B-­‐A,	  where	  B	  is	  itself	  a	  true	  palindrome.	  	  The	  final	  A	  phrase	  is	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used	  to	  voice-­‐lead	  downwards,	  with	  chromatic	  movement	  from	  Bb	  down	  to	  Ab	  anticipating	  the	  seventh	  of	  the	  Bb7	  chord	  in	  bar	  5.	  	  	  	  Palindrome,	  in	  the	  sense	  defined	  in	  chapter	  2.5,	  plays	  little	  further	  role	  in	  this	  solo.	  However,	  there	  is	  a	  certain	  palindromic	  nature	  to	  the	  way	  Coleman	  structures	  the	  solo	  as	  a	  whole.	  As	  mentioned	  earlier,	  Coleman	  begins	  the	  solo	  by	  imitating	  and	  developing	  a	  phrase	  from	  the	  conclusion	  of	  Wallace	  Roney’s	  solo.	  The	  Bb-­‐A-­‐Ab	  in	  bars	  4-­‐5	  can	  be	  seen	  as	  a	  final	  restatement	  of	  Roney’s	  original	  motif	  before	  Coleman	  moves	  on	  to	  other	  ideas	  (fig.	  101).	  
	  
Figure	  101:	  End	  of	  Wallace	  Roney’s	  solo	  into	  beginning	  of	  Coleman’s	  solo,	  “The	  Creeper,”	  1-­‐5.	  	  At	  the	  conclusion	  of	  Coleman’s	  solo,	  another	  interaction	  between	  band	  members	  occurs	  (fig.	  102).	  Pianist	  Mulgrew	  Miller	  plays	  a	  short	  motif	  in	  bar	  47,	  which	  Coleman	  imitates	  a	  bar	  later.	  Coleman	  develops	  this	  motif	  into	  his	  closing	  statement.	  There	  is	  a	  certain	  kind	  of	  palindromic	  symmetry	  in	  this	  act	  –	  Coleman	  both	  opens	  and	  closes	  his	  solo	  with	  reference	  to	  the	  contributions	  of	  his	  fellow	  musicians.	  Melodic	  and	  rhythmic	  dialogue	  bookends	  the	  monological	  body	  of	  the	  solo	  in	  a	  palindromic	  A-­‐B-­‐A	  pattern.	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Figure	  102:	  Interaction	  with	  Mulgrew	  Miller	  at	  the	  end	  of	  Coleman’s	  solo,	  “The	  Creeper,”	  47-­‐49.	  	  
3.3.4	  -­‐	  “Take	  the	  Coltrane”	  The	  opening	  phrase	  contains	  two	  segments	  that	  are	  very	  nearly	  pitch-­‐class	  palindromes	  (fig	  103).	  Phrase	  A	  is	  prevented	  from	  being	  defined	  as	  a	  true	  palindrome	  only	  by	  the	  inclusion	  of	  a	  Bb	  before	  the	  C	  in	  bar	  3	  –	  it	  reads	  C-­‐G-­‐Bb-­‐G-­‐G-­‐Bb-­‐G-­‐Bb-­‐C.	  Removing	  the	  italicised	  Bb	  would	  result	  in	  a	  true	  palindrome.	  Nonetheless,	  the	  effect	  of	  palindrome	  is	  still	  present	  –	  two	  lower	  notes	  (Bb	  and	  G)	  oscillate	  between	  the	  outer	  limits	  set	  by	  the	  two	  statements	  of	  middle	  C.	  	  Phrase	  B	  reads	  F-­‐G-­‐Bb-­‐C-­‐G-­‐F	  and	  is	  also	  very	  nearly	  palindromic	  -­‐	  an	  extra	  Bb	  between	  the	  C	  and	  G	  would	  make	  it	  a	  true	  palindrome.	  Nonetheless,	  the	  phrase	  has	  the	  rough	  effect	  of	  palindrome,	  exhibiting	  a	  clear	  up-­‐and-­‐down	  contour,	  beginning	  on	  F,	  ascending	  to	  an	  apex	  at	  C	  and	  descending	  to	  the	  note	  on	  which	  it	  began.	  	  
	  
Figure	  103:	  Near	  Palindromes,	  “Take	  the	  Coltrane,”	  1-­‐4.	  	  Palindrome	  is	  scarcely	  employed	  later	  in	  the	  solo,	  with	  the	  only	  significant	  example	  at	  the	  beginning	  of	  the	  fifth	  chorus,	  occurring	  within	  a	  larger	  phrase	  (fig.	  104).	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Figure	  104:	  True	  Palindrome,	  “Take	  the	  Coltrane,”	  49-­‐51.	  	  
3.3.5	  -­‐	  “Inner	  Urge”	  The	  opening	  of	  Coleman’s	  solo	  on	  “Inner	  Urge”	  does	  not	  strictly	  fit	  any	  of	  the	  given	  definitions	  of	  palindrome,	  however	  there	  is	  undeniably	  a	  palindromic	  nature	  about	  it.	  It	  is	  constructed	  of	  various	  transpositions	  of	  a	  descending	  minor	  third	  interval,	  with	  its	  genesis	  in	  the	  A-­‐F#	  motif	  found	  in	  the	  opening	  phrase	  on	  beat	  1	  (fig.	  105).	  	  
	  
Figure	  105:	  “Inner	  Urge,”	  1-­‐3.	  	  The	  excerpt	  fails	  phrase-­‐symmetry.	  Expressed	  with	  letters	  marking	  each	  individual	  transposition	  of	  the	  minor-­‐third	  motif,	  the	  phrase	  reads:	  	  
A-­‐B-­‐C-­‐D-­‐E-­‐F-­‐D-­‐E-­‐C-­‐D-­‐B-­‐A-­‐D	  This	  phrase	  is	  certainly	  not	  symmetrical.	  By	  leaving	  off	  the	  final	  D,	  we	  see	  something	  very	  much	  like	  a	  palindrome,	  though	  still	  not	  symmetrical:	  
A-­‐B-­‐C-­‐D-­‐E-­‐F-­‐D-­‐E-­‐C-­‐D-­‐B-­‐A	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It	  is	  possible	  that	  Coleman	  was	  attempting	  a	  palindromic	  opening	  (as	  it	  is	  now	  clear	  that	  he	  is	  predisposed	  towards	  doing)	  but	  due	  to	  the	  fast	  tempo,	  the	  quickly	  changing	  chords	  and	  the	  complexity	  of	  the	  passage,	  he	  was	  not	  entirely	  successful	  in	  achieving	  this.	  Nonetheless	  the	  effect	  of	  an	  up-­‐and-­‐down	  contour	  is	  achieved,	  similar	  to	  that	  in	  “Processional.”	  	  Another	  perspective	  can	  be	  gained	  by	  dividing	  the	  phrases	  into	  three	  blocks,	  based	  on	  the	  positioning	  of	  the	  longer	  rests	  (fig.	  106).	  	  
	  
Figure	  106:	  “Inner	  Urge,”	  1-­‐3.	  	  	  	  	  Consider	  the	  pitch	  content	  of	  each	  of	  the	  three	  segments:	  
A:	  [A-­‐F#]-­‐[Bb-­‐G]-­‐[B-­‐Ab]-­‐[C-­‐A]	  Since	  each	  minor-­‐third	  pair	  moves	  in	  parallel,	  let	  us	  consider	  only	  the	  first	  note	  of	  each	  pair	  and	  treat	  each	  two-­‐note	  motif	  as	  one	  unit.	  Collecting	  the	  first	  note	  of	  each	  pair	  results	  in	  a	  chromatic	  tetrachord	  A-­‐Bb-­‐B-­‐C.	  	  
B:	  [C#-­‐A#]-­‐[D-­‐B]-­‐[C-­‐A]-­‐[C#-­‐A#]	  Collecting	  the	  first	  note	  of	  each	  pair	  results	  in	  a	  chromatic	  trichord	  C-­‐C#-­‐D.	  	  
C:	  [B-­‐G#]-­‐[C-­‐A]-­‐[Bb-­‐G][A-­‐F#]	  Collecting	  the	  first	  note	  of	  each	  pair	  results	  in	  a	  chromatic	  tetrachord	  A-­‐Bb-­‐B-­‐C,	  the	  same	  tetrachord	  upon	  which	  A	  is	  based,	  although	  played	  in	  a	  different	  order.	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Reducing	  each	  phrase	  to	  its	  pitch-­‐class	  content,	  a	  palindromic	  structure	  emerges:	  
A:	  A-­‐Bb-­‐B-­‐C	  
B:	  C-­‐C#-­‐D	  
C:	  A-­‐Bb-­‐B-­‐C	  
A	  is	  isomorphic	  with	  C	  in	  pitch-­‐class	  content,	  and	  so	  a	  palindromic	  A-­‐B-­‐A	  structure	  can	  be	  clearly	  perceived.	  The	  phrase	  is	  thus	  palindromic	  with	  respect	  to	  the	  pitch	  sets	  used	  –	  an	  example	  of	  the	  symmetrical	  sets	  technique	  used	  in	  conjunction	  with	  palindromic	  arrangement.	  	  
3.3.6	  -­‐	  “The	  Oracle”	  “The	  Oracle”	  does	  not	  begin	  with	  a	  palindromic	  phrase,	  however	  the	  solo	  contains	  the	  most	  complex	  and	  convincing	  example	  of	  phrase	  palindrome	  in	  the	  transcriptions,	  occurring	  at	  the	  beginning	  of	  the	  second	  chorus	  (fig.	  107).	  
	  
Figure	  107:	  Phrase	  Palindrome,	  “The	  Oracle,”	  49-­‐52.	  	  The	  A	  phrase	  is	  a	  chromatic	  ascending	  phrase	  Eb-­‐E-­‐F.	  The	  duration	  of	  the	  notes	  varies	  on	  each	  repetition.	  The	  B	  phrase	  is	  simply	  the	  note	  G;	  the	  C	  phrase	  is	  the	  note	  A.	  	  The	  phrase	  palindrome	  itself	  excludes	  the	  first	  A,	  forming	  B-­‐A-­‐C-­‐A-­‐B.	  The	  
C	  phrase	  might	  be	  considered	  a	  variation	  on	  B,	  having	  been	  raised	  by	  a	  tone,	  creating	  a	  palindromic	  B-­‐C-­‐B	  movement	  interrupted	  by	  two	  A	  phrases.	  	  	  A	  short	  true	  palindrome	  follows	  two	  bars	  later,	  confirming	  the	  influence	  of	  palindrome	  over	  this	  section	  of	  the	  solo	  (fig.	  108).	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Figure	  108:	  True	  Palindrome,	  “The	  Oracle,”	  54.	  	  
3.3.7	  –	  The	  Role	  of	  Palindrome	  in	  the	  Seven	  Solos	  Coleman’s	  seemingly	  deliberate	  strategy	  of	  beginning	  solos	  with	  palindromic	  or	  near-­‐palindromic	  phrases	  likely	  has	  its	  genesis	  in	  the	  jazz	  tradition	  –	  especially	  in	  the	  great	  jazz	  saxophonists	  of	  the	  twentieth	  century.	  	  
	  The	  transcription	  of	  Charlie	  Parker	  provides	  only	  two	  palindromic	  phrases,	  which	  occur	  adjacently	  and	  could	  even	  be	  considered	  together	  as	  one	  long	  palindrome	  (fig.	  109).	  	  
	  
Figure	  109:	  “Ah-­‐Leu-­‐Cha”	  (Parker),	  23-­‐24.	  	  The	  contour	  is	  uncomplicated:	  an	  up-­‐and-­‐down	  motion	  followed	  by	  another	  up-­‐and-­‐down	  motion,	  with	  the	  flattening	  of	  the	  apex	  note	  D	  the	  only	  difference	  between	  the	  two	  phrases.	  Parker’s	  intention	  here	  is	  clearly	  to	  spell	  out	  the	  movement	  from	  G	  minor	  to	  C7	  by	  including	  the	  flattened	  ninth,	  increasing	  the	  tension	  as	  the	  expected	  resolution	  draws	  nearer.	  	  	  	  	  This	  palindrome	  occurs	  towards	  the	  end	  of	  Parker’s	  solo,	  in	  contrast	  to	  Coleman’s	  tendency	  to	  begin	  with	  palindrome.	  	  This	  suggests	  that	  palindrome	  plays	  a	  different	  role	  in	  Coleman’s	  solos	  than	  in	  Parker’s.	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A	  more	  fruitful	  comparison	  from	  the	  history	  of	  jazz	  saxophone	  can	  be	  found	  in	  John	  Coltrane,	  who	  has	  already	  been	  established	  as	  a	  significant	  influence	  on	  Coleman.	  A	  strong	  comparison	  can	  be	  drawn	  between	  Coleman’s	  openings	  on	  “Segment”	  and	  “Take	  the	  Coltrane”	  and	  the	  opening	  of	  John	  Coltrane’s	  album	  A	  
Love	  Supreme	  (Coltrane,	  1965).	  The	  album	  begins	  with	  what	  has	  been	  referred	  to	  almost	  universally	  as	  a	  “fanfare”	  (Kahn,	  2002;	  Porter,	  1998).	  In	  the	  context	  of	  A	  
Love	  Supreme,	  the	  fanfare	  calls	  the	  listener	  to	  attention,	  welcoming	  them	  to	  the	  experience:	  “Coltrane’s	  warmly	  stated	  opening	  figure…serves	  as	  a	  benediction,	  a	  spiritual	  welcome”	  (Kahn,	  2002,	  p.	  99).	  	  
	  
Figure	  110:	  John	  Coltrane,	  “Acknowledgement”	  (Coltrane,	  1965,	  track	  1).	  	  
	  The	  fanfare	  opening	  is	  characterised	  by	  up-­‐and-­‐down	  motion	  –	  as	  discussed	  in	  relation	  to	  Coleman’s	  solos	  –	  and	  multiple	  instances	  of	  true	  palindrome.	  In	  figure	  110	  I	  have	  attempted	  to	  indicate	  the	  palindromic	  phrases	  present	  in	  the	  passage,	  including	  phrases	  that	  overlap	  to	  form	  new	  palindromic	  phrases;	  this	  is	  only	  one	  of	  many	  ways	  of	  parsing	  the	  palindromes	  in	  this	  passage.	  It	  is	  clear	  that	  palindrome	  is	  one	  of	  the	  most	  striking	  features	  of	  this	  fanfare.	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It	  seems	  reasonable	  to	  conclude	  that	  Coleman,	  influenced	  by	  this	  famous	  opening,	  employs	  palindrome	  on	  occasion	  (whether	  consciously	  or	  not)	  for	  a	  similar	  reason:	  to	  announce	  the	  beginning	  of	  a	  musical	  statement.	  The	  presence	  of	  a	  complex	  palindrome	  at	  the	  beginning	  of	  the	  second	  chorus	  of	  Coleman’s	  solo	  on	  “The	  Oracle”	  seems	  to	  serve	  much	  the	  same	  purpose	  –	  resetting	  the	  solo	  by	  announcing	  the	  beginning	  of	  the	  second	  chorus.	  	  The	  more	  complex	  examples	  of	  palindrome	  in	  “Processional,”	  “The	  Creeper,”	  “The	  Oracle,”	  “Take	  the	  Coltrane”	  and	  “Inner	  Urge”	  suggest	  that	  Coleman	  has	  developed	  this	  idea	  beyond	  its	  original	  form	  –	  to	  include	  pitch-­‐class	  and	  phrase	  palindromes,	  and	  formations	  more	  complex	  than	  Coltrane’s	  up-­‐and-­‐down	  pattern.	  	  	  Palindrome	  also	  provides	  a	  useful	  framework	  within	  which	  Coleman	  can	  develop	  and	  extend	  phrases	  that	  have	  “bee	  motion”	  (Alleyne,	  1990,	  p.	  19),	  since	  the	  first	  half	  of	  a	  palindromic	  phrase	  with	  a	  jagged	  contour	  is	  necessarily	  answered	  by	  a	  phrase	  with	  an	  equally	  jagged	  contour,	  resulting	  in	  a	  longer	  jagged	  phrase.	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Chapter	  4	  –	  Discussion/Conclusion	  
This	  study	  showed	  that	  Steve	  Coleman	  uses	  the	  three	  symmetrical	  techniques	  –	  SMC,	  symmetrical	  sets	  and	  palindrome	  –	  widely	  in	  his	  improvisations	  on	  standard	  jazz	  chord	  progressions.	  	  	  SMC	  movement	  was	  shown	  to	  achieve	  the	  effect	  of	  imitating	  “bee	  motion”	  as	  opposed	  to	  “bird	  motion”	  (Alleyne,	  1990,	  p.	  19)	  within	  melodic	  phrases.	  This	  technique	  plays	  a	  major	  role	  for	  Coleman	  in	  fulfilling	  his	  intention	  to	  sound	  different	  from	  the	  improvisers	  who	  have	  come	  before	  him.	  It	  was	  shown	  that	  the	  SMC	  functions	  as	  a	  useful	  limitation	  that	  allows	  Coleman	  to	  play	  outside	  the	  harmony	  of	  standard	  jazz	  chord	  progressions	  while	  still	  generating	  phrases	  that	  have	  an	  internal	  logic.	  It	  also	  allows	  Coleman	  to	  create	  interesting	  and	  idiosyncratic	  melodic	  movement	  that	  articulates	  the	  harmony	  of	  the	  standard	  jazz	  chord	  progressions	  by	  symmetrically	  expanding	  outward	  and	  contracting	  inward	  towards	  target	  notes	  or	  dyads	  –	  an	  extension	  of	  the	  bebop	  technique	  enclosure.	  	  Symmetrical	  sets	  were	  found	  to	  be	  a	  collection	  of	  trichords,	  tetrachords	  and	  pentachords	  that	  Coleman	  often	  combines	  to	  form	  longer	  phrases.	  They	  were	  found	  in	  many	  transpositions	  and	  inversions,	  and	  as	  directional,	  rotational,	  arpeggiational	  and	  scalic	  melodic	  movements.	  Symmetrical	  sets	  provide	  an	  almost	  infinitely	  variable	  collection	  of	  patterns	  that	  Coleman	  selects	  and	  combines	  during	  improvisation.	  Whilst	  Coleman	  also	  utilises	  asymmetrical	  sets,	  the	  presence	  of	  symmetrical	  sets	  that	  were	  rarely	  found	  in	  the	  language	  of	  other	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influential	  improvisers	  such	  as	  Charlie	  Parker	  suggests	  that	  symmetry	  was	  the	  basis	  on	  which	  Coleman	  selected	  these	  less	  common	  sets.	  The	  structure	  of	  these	  less	  common	  sets	  regularly	  confounds	  analysis	  within	  the	  western	  diatonic	  system,	  providing	  another	  useful	  limitation	  that	  allows	  Coleman	  to	  play	  outside	  the	  harmony	  of	  the	  standard	  jazz	  chord	  progressions	  whilst	  still	  generating	  phrases	  that	  have	  internal	  logic.	  	  	  Palindrome	  was	  found	  to	  be	  a	  symmetry-­‐based	  technique	  that	  serves	  a	  narrative	  purpose	  in	  Coleman’s	  solos.	  Often	  employed	  at	  the	  beginning	  of	  a	  solo	  or	  solo	  chorus,	  palindrome	  has	  the	  effect	  of	  announcing	  a	  new	  musical	  statement	  and	  calling	  attention	  to	  what	  is	  to	  follow.	  Palindrome	  is	  often	  combined	  with	  symmetrical	  sets	  based	  on	  perfect	  fourths	  to	  create	  this	  sense	  of	  opening	  up	  or	  laying	  the	  foundation	  for	  what	  is	  to	  come.	  	  The	  tables	  of	  data	  I	  have	  created	  certainly	  invite	  further	  investigation	  and	  analysis.	  While	  the	  data	  alone	  cannot	  be	  used	  to	  assert	  Coleman’s	  intentionality,	  the	  tables	  do	  allow	  useful	  generalisations	  to	  be	  made	  and	  can	  be	  used	  to	  highlight	  observable	  trends	  in	  Coleman’s	  improvisational	  language.	  There	  are	  undoubtedly	  many	  trends	  left	  undiscovered	  by	  this	  study.	  My	  hope	  is	  that	  the	  lens	  through	  which	  I	  have	  portrayed	  Coleman’s	  improvisations	  will	  lead	  to	  a	  greater	  understanding	  of	  his	  improvisational	  style	  and	  provide	  tools	  for	  those	  who	  wish	  to	  improvise	  with	  more	  freedom	  on	  standard	  jazz	  chord	  progressions.	  	  Space	  has	  not	  permitted	  me	  to	  attempt	  to	  place	  these	  symmetrical	  techniques	  in	  the	  wider	  context	  of	  Coleman’s	  musical	  language.	  In	  particular,	  Coleman’s	  entire	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concept	  of	  rhythm	  has	  been	  ignored	  -­‐	  a	  more	  rhythmically	  focused	  analysis	  would	  shine	  further	  light	  on	  the	  way	  symmetrical	  techniques	  function	  in	  his	  improvisations.	  Little	  work	  has	  been	  published	  on	  the	  unique	  melodic,	  harmonic	  and	  rhythmic	  aspects	  of	  Coleman’s	  original	  music;	  this	  is	  a	  field	  ripe	  for	  investigation	  that	  I	  plan	  to	  pursue	  in	  further	  study.	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Appendix	  3	  –	  Tables	  of	  Symmetrical	  Techniques	  	  
Ah-­‐Leu-­‐Cha	  
	  
Technique From-Bar.Beat To-Bar.Beat Notes
Chorus'1
IGR$Tetrachord P1.1 P2.1 Eb4Ab4(Eb)4(Ab)4Gb4(Eb)4Db4(Gb)
French$6th$Tetrachord P2.4 1.1 E4G#4Bb4D
Quartal$Trichord 1.1 1.2 D4G4C
[01478]$Pentachord 3.3 4.2 G4Ab4B4D4Eb4(G)4(Ab)
Diminished$Trichord 3.3 3.4 Ab4B4D
Adjacent$4ths$Tetrachord 3.4 4.2 D4Eb4G4Ab
HW$Diminished$Tetrachord 4.1 4.3 G4Ab4Bb4Cb
Chromatic$Trichord 4.3 4.4 D4D#4E
Chromatic$Trichord 5.1 5.2 F4F#4G4(F#)
Whole$Tone$Trichord 5.3 5.4 Eb4Db4Cb
Chromatic$Tetrachord 5.4 6.2 Cb4Bb4A4Ab
HW$Diminished$Tetrachord 6.1 6.3 A4Ab4Gb4F
Dorian$Tetrachord 6.2 6.3 Ab4Gb4F4Eb
HW$Diminished$Tetrachord 6.2 6.4 Gb4F4Eb4D
Dorian$Tetrachord 6.4 7.2 Bb4Db4Eb4C4(Bb)
SMC$(axis$D) 7.3 7.4 [E4C]4[D]
Whole$Tone$Trichord 7.3 7.4 E4C4D
Dorian$Tetrachord 7.4 8.1 C4D4B4A
Minor$7$Tetrachord 7.4 8.2 D4B4A4F#
Diminished$Trichord 8.1 8.2 A4F#4Eb
SMC$(axis$Db) 8.2 8.3 [Eb4B]4[Db]
Whole$Tone$Trichord 8.2 8.3 Eb4B4Db
[02346]$Pentachord 8.3 9.1 B4Db4Bb4A4G
SMC$(axis$F) 9.2 9.3 [Bb4C]4[F]
Quartal$Trichord 9.2 9.3 Bb4C4F
Minor$7$Tetrachord 9.2 9.4 C4F4A4D
Major$7$Tetrachord 9.3 10.3 F4A4D4Bb4(D)4(F)4(A)4(D)4(D)
Quartal$Trichord 10.2 11.2 A4D4(D)4E
Dorian$Tetrachord 14.2 14.4 Bb4Db4Eb4C4Bb
SMC$(axis$B) 14.4 15.2 [C4Bb]4[B]
Chromatic$Trichord 14.4 15.2 C4Bb4B
True$Palindrome 15.3 16.2 A4B4E4F4E4B4A
SMC$(axis$E) 16.1 16.2 [E]4[B4A]
Quartal$Trichord 16.1 16.2 E4B4A
Whole$Tone$Tetrachord 16.2 16.3 B4A4G4F
Dorian$Tetrachord 16.3 16.4 G4F4E4D
Diminished$Trichord 18.2 18.3 G4Bb4Db4(Bb)4(G)
Diminished$Trichord 20.1 20.2 F#4A4C
Dorian$Tetrachord 20.2 20.4 C4D4Eb4F4(D)4(C)
SMC$(axis$Db) 20.4 21.1 [D4C]4[Db]
Maj/Min$Tetrachord 21.1 21.2 Db4E4F4Ab
Diminished$Trichord 21.2 21.3 F4Ab4B
Whole$Tone$Trichord 21.3 21.4 B4Db4Eb
Augmented$Tetrachord 21.4 22.1 Eb4E4C4B
Chromatic$Pentachord 22.2 22.3 C4B4Bb4A4Ab
HW$Diminished$Tetrachord 22.2 22.4 A4Ab4Gb4F
Minor$7$Tetrachord 22.4 23.2 F4D4Bb4G4D
Diminished$Trichord 23.2 24.1 D4Ab4F4(D)4(Ab)4(F)4(Ab)
Augmented$Tetrachord 24.1 24.3 Bb4Cb4D4Eb
Whole$Tone$Trichord 24.3 24.4 Eb4F4G
Dorian$Tetrachord 25.1 26.2 C4A4(C)4Bb4(A)4G4(G)
Chromatic$Trichord$(with$pedal$note) 28.3 29.2 Eb4(Bb)4E4(Bb)4F
Adjacent$4ths$Tetrachord 28.3 29.2 Bb4E4(Bb)4F4A
SMC$(axis$Db) 28.3 29.2 [E4Bb]4[F4A]
Minor$7$Tetrachord 30.2 31.1 Bb4F4D4G
SMC$(axis$D) 32.1 32.2 [A4G]4[D]
Quartal$Trichord 32.1 32.2 A4G4D
SMC$(axis$C) 32.3 34.1 [C]4[D4Bb]
Chorus'2
[01356]$Pentachord 35.3 36.1 Bb4B4Db4Eb4E
Whole$Tone$Trichord 35.3 36.1 B4Db4Eb
Chromatic$Trichord 36.1 36.3 Eb4E4F4(E)4(Eb)
Chromatic$Trichord 36.3 37.1 Eb4D4Db
Augmented$Trichord 36.4 37.2 Db4A4F
Whole$Tone$Trichord 37.2 37.3 F4Eb4Db
Augmented$Trichord 37.3 37.4 Db4A4F
Major$7$Tetrachord 37.4 38.2 A4F4D4Bb4(F)
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IGR$Tetrachord 39.1 40.2 A4G4C4D4(G)4(A)4(C)4(D)
SMC$(axis$G) 39.3 40.1 [G]4[C4D]4[G]
Quartal$Trichord 39.3 40.1 G4C4D4(G)
SMC$(axis$D) 39.4 40.1 [D]4[G4A]
Quartal$Trichord 39.4 40.1 D4G4A
SMC$(axis$Db) 40.2 40.3 [D]4[Eb4Db]
Chromatic$Pentachord 40.2 40.4 C4D4Eb4Db4Cb
Whole$Tone$Trichord 40.3 40.4 Eb4Db4Cb
SMC$(axis$C) 40.3 41.4 [Db4Cb]4[C]4[D4Bb]
Whole$Tone$Trichord 41.3 41.4 C4D4Bb
SMC$(axis$D) 42.1 42.2 [A4G]4[D]
Quartal$Trichord 42.1 42.2 A4G4D
Minor$7$Tetrachord 42.1 42.3 G4D4Bb4F
IGR$Tetrachord 43.2 44.1 Gb4Eb4Ab4(Gb)4(Eb)4Db4(Db)
SMC$(axis$F#) 44.4 45.1 [E4G#]4[F#]
Whole$Tone$Trichord 44.4 45.1 E4G#4F#
SMC$(axis$F#) 45.2 45.4 [F#]4[G4F]4[Gb]
HW$Diminished$Tetrachord 45.3 46.1 F4G#4Eb4D
Diminished$Trichord 46.4 47.1 Bb4E4(Bb)4G4(Bb)
IGR$Tetrachord 47.1 48.4 G4Bb4C4F4(G)4(F)4(C)4(Bb)4(G)4(F)4(C)4(G)4(F)
SMC$(axis$F) 47.1 47.2 [Bb4C]4[F]
Quartal$Trichord 47.1 47.2 Bb4C4F
SMC$(axis$C) 47.2 48.1 [G4F]4[C]
Quartal$Trichord 47.2 48.1 C4F4G4(F)4(C)
SMC$(axis$C) 48.2 48.4 [G4F]4[C]4[G4F]
Quartal$Trichord 48.2 48.4 G4F4C4(G)4(F)
Diminished$Tetrachord 50.3 51.1 E4C#4(E)4G4A#
Whole$Tone$Trichord 51.2 51.3 B4C#4D#
[01356]$Pentachord 51.1 51.3 A#4B4C#4D#4E
HW$Diminished$Tetrachord 51.2 51.4 C#4D#4E4C
SMC$(axis$D) 51.2 51.4 [C#4D#]4[E4C]
Diminished$Tetrachord 51.4 52.3 C4A4F#4Eb4(F#)
Minor$7$Tetrachord 53.1 53.2 D4A4F#4B4(D)
Diminished$Trichord 53.3 53.4 B4D4Ab4(B)
Whole$Tone$Trichord 53.4 54.3 B4A4G4(B)
SMC$(axis$A) 54.1 54.3 [A]4[G4B]
Augmented$Tetrachord 55.3 57.2 D4C#4(D)4(D)4A4(A)4Bb
Quartal$Trichord 58.1 58.4 D4A4(A)4G4(A)
Quartal$Trichord 60.1 60.4 D4(D)4(D)4(D)4A4E
Chorus'3
SMC$(axis$D) 65.1 65.3 [A4G]4[D]
Quartal$Trichord 65.1 65.3 A4G4D
Quartal$Trichord 66.2 66.4 D4(D)4(D)4A4E
Chromatic$Trichord 68.2 68.4 G4A4(G)4Ab
SMC$(axis$Ab) 68.3 68.4 [A4G]4[Ab]4[D]
Diminished$Trichord 70.1 70.2 C4A4Eb
Z$Tetrachord 70.1 70.4 A4Eb4D4Ab
SMC$(axis$D) 70.3 71.1 [D]4[Ab]4[Db4Eb]
Major$7$Tetrachord 71.2 71.3 G4Bb4D4Eb
Chromatic$Trichord 71.3 71.4 D4Eb4E
SMC$(axis$B) 72.2 72.3 [E4F#]4[B]
Quartal$Trichord 72.2 72.3 E4F#4B
Adjacent$4ths$Tetrachord 72.3 73.1 B4C4E4F
SMC$(axis$G) 73.4 74.1 [D4C]4[G]
Quartal$Trichord 73.4 74.2 D4C4G4(D)
SMC$(axis$Db4D) 75.2 75.3 [C4Eb]4[Bb4F]
IGR$Tetrachord 75.2 75.3 C4Eb4Bb4F
Quartal$Trichord 75.2 75.3 Eb4Bb4F
SMC$(axis$F) 75.4 76.1 [Bb4C]4[F]
Quartal$Trichord 75.4 76.1 Bb4C4F
Adjacent$4ths$Tetrachord 76.1 76.3 C4F4B4E4(F)4(E)
Z$Tetrachord 76.1 77.1 F4B4E4(F)4(E)4Bb4(F)4(E)
Diminished$Trichord 77.1 77.2 C4A4Eb
Adjacent$4ths$Tetrachord 77.2 78.2 Eb4Bb4A4(Eb)4D
Minor$7$Tetrachord 78.1 78.3 D4F4A4C
Whole$Tone$Trichord 78.3 78.4 C4Bb4Ab
SMC$(axis$A) 78.4 79.1 [Bb4Ab]4[A]
Chromatic$Trichord 78.4 79.1 Bb4Ab4A
Chromatic$Pentachord 79.1 79.4 C4C#4D4D#4E
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Chromatic$Trichord 80.3 80.4 C4C#4D
Chromatic$Tetrachord 81.1 81.3 D#4E4F4F#
SMC$(axis$E) 82.1 82.3 [B4A]4[E]
Quartal$Trichord 82.1 82.3 B4A4E
IGR$Tetrachord 82.1 82.3 B4A4E4D
SMC$(axis$E) 84.1 84.2 [D4F#]4[E]
Whole$Tone$Trichord 84.1 84.2 D4F#4E
SMC$(axis$B) 84.2 84.4 [F#4E]4[B]4[F#4E]4[B]
Quartal$Trichord 84.2 84.4 F#4E4B4(F#)4(E)4(B)
IGR$Tetrachord 84.4 85.4 E4B4A4D4(B)4(E)4(B)4(D)4(E)
Chromatic$Tetrachord 86.2 86.4 D4Eb4F4E4(D)
SMC$(axis$E) 86.3 86.4 [Eb4F]4[E]
Whole$Tone$Tetrachord 86.4 87.2 E4D4C4(D)4Bb
SMC$(axis$C) 87.1 87.2 [C]4[D4Bb]
IGR$Tetrachord 90.1 90.3 A4D4C4G
SMC$(axis$G) 90.2 91.2 [D4C]4[G]4[C4D]
Quartal$Trichord 90.2 91.2 D4C4G4(C)4(D)
Whole$Tone$Trichord 91.2 91.3 C4D4E
Dorian$Tetrachord 91.2 91.4 D4E4F4G
Whole$Tone$Trichord 91.3 91.4 F4G4A
Chromatic$Tetrachord 92.1 92.2 C4B4Bb4A4(Bb)
Chromatic$Trichord 92.3 92.4 A4Ab4G4(A)
Major$7$Tetrachord 92.4 93.3 A4C4E4F4(E)4(A)
Minor$7$Tetrachord 94.1 94.2 D4F4A4C
Whole$Tone$Trichord 94.2 94.3 C4Bb4Ab
SMC$(axis$G) 94.4 95.1 [F4A]4[G]
Minor$7$Tetrachord 95.1 95.2 A4G4E4C
SMC$(axis$D) 95.2 95.3 [E4C]4[D]
Whole$Tone$Trichord 95.2 95.3 E4C4D4(E)
IGR$Tetrachord 95.4 99.4 A4C4(A)4D4G4(C)4(A)4(D)4(G)4(C)4(A)4(D)4(G)4(C)4(A)4(D)4(G)4(C)4(A)4(D)4(G)4(C)
SMC$(axis$Bb4B) 96.1 99.4 [C4A]4[D4G]4[C4A]4[D4G][C4A]4[D4G][C4A]4[D4G][C4A]4[D4G]
Quartal$Trichord 96.2 96.3 A4D4G
Quartal$Trichord 96.2 96.4 D4G4C
Chorus'4
Quartal$Trichord 97.1 97.2 A4D4G
Quartal$Trichord 97.1 97.3 D4G4C
Quartal$Trichord 97.4 98.1 A4D4G
Quartal$Trichord 97.4 98.2 D4G4C
Quartal$Trichord 98.3 98.3 A4D4G
Quartal$Trichord 98.3 99.1 D4G4C
Quartal$Trichord 99.2 99.3 A4D4G
Quartal$Trichord 99.2 99.4 D4G4C
Quartal$Trichord 100.1 100.3 D4G4C
Chromatic$Trichord 102.1 103.2 D4Db4C
SMC$(axis$Bb4B) 105.1 107.4 [C4A]4[D4G]
IGR$Tetrachord 105.1 107.4 C4A4D4G
Quartal$Trichord 105.2 107.4 A4D4G
Chromatic$Trichord 105.3 109.4 G4G#4A
Chromatic$Trichord 110.1 111.4 Bb4B4C
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Ah-­‐Leu-­‐Cha	  Totals
Symmetrical+Techniques #+of+uses
SMC 39
Trichords
Chromatic 14
Whole+Tone 18
Diminished 10
Augmented 2
Quartal 34
Tetrachords
HW+Diminished 6
Whole+Tone 2
French+6th 1
Minor+7+ 9
Adjacent+4ths 5
Chromatic 4
Augmented 3
Dorian 8
IGR 10
Major/Minor 1
Diminished 2
Major+7 4
Z 2
Pentachords
Chromatic 3
Whole+Tone 0
Pentatonic+Scale 0
Dominant+9 0
Palindrome
True+Palindrome 1
PitchJClass+Palindrome 0
Phrase+Palindrome 0
Other
[01356]+Pentachord 2
[01478]+Pentachord 1
[02346]+Pentachord 1
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Inner	  Urge	  
Technique From-Bar.Beat To-Bar.Beat Notes
Chorus'1
(Near)'Phrase'Palindrome 1.4 3.2 [A8F#][Bb8G][B8Ab][C8A][C#8A#][D8B][C8A][C#8A#][B8G#][C8A][Bb8G][A8F#]
HW'Diminished'Tetrachord 1.6 1.7 Bb8G8B8Ab
HW'Diminished'Tetrachord 1.7 2.1 B8Ab8C8A
HW'Diminished'Tetrachord 2.1 2.3 C8A8C#8A#
HW'Diminished'Tetrachord 2.3 2.4 C#8A#8D8B
Dorian'Tetrachord 2.3 2.4 D8B8C8A
HW'Diminished'Tetrachord 2.4 2.5 C8A8C#8A#
Dorian'Tetrachord 2.5 2.7 C#8A#8B8G#
HW'Diminished'Tetrachord 2.6 2.7 B8G#8C8A
Dorian'Tetrachord 2.7 3.1 C8A8Bb8G
HW'Diminished'Tetrachord 3.1 3.2 Bb8G8A8F#
SMC'(axis'Bb) 3.5 3.5 [Bb]8[Eb8F]
Quartal'Trichord 3.5 3.5 Bb8Eb8F8(Bb)
IGR'Tetrachord 3.5 3.6 Eb8F8Bb8C
SMC'(axis'F) 3.5 3.6 [F]8[Bb8C]
Quartal'Trichord 3.5 3.6 F8Bb8C
IGR'Tetrachord 3.5 3.6 F8Bb8C8G
IGR'Tetrachord 3.6 3.7 C8G8D8A
SMC'(axis'F) 4.4 4.5 [Bb8C]8[F]
Quartal'Trichord 4.4 4.5 Bb8C8F8(Bb)8(C)
SMC'(axis'F) 4.5 4.6 [F]8[Bb8C]
Minor'7'Tetrachord 4.6 5.7 C8G8(C)8(G)8Bb8Eb8(Bb)8(Eb)8(Bb)8(Eb)8(G)8(C)8(G)8(C)
Adjacent'4ths'Tetrachord 5.5 6.4 G8C8(G)8(C)8Db8Ab8(Db)8(Ab)
Minor'7'Tetrachord 6.1 6.7 Db8Ab8(Db)8(Ab)8(Db)8(Ab)8F8Bb8(F)8(Bb)
Adjacent'4ths'Tetrachord 6.5 7.4 F8Bb8(F)8(Bb)8F#8B8(F#)8(B)8(F#)8(B)8(F#)
Minor'7'Tetrachord 7.1 8.2 F#8B8(F#)8(B)8(F#)8(B)8(F#)8D#8G#8(D#)8(G#)8(D#)
Chorus'2
Adjacent'4ths'Tetrachord 10.1 10.2 Eb8Ab8G8D
Major'7'Tetrachord 10.2 10.3 G8D8Gb8B
Quartal'Trichord 10.2 10.3 Gb8B8E
Quartal'Trichord 10.6 10.7 D8A8(D)8G
IGR'Tetrachord 10.6 10.7 A8D8G8E
Quartal'Trichord 11.5 11.6 B8E8A8(E)8(A)
Quartal'Trichord 11.5 11.7 E8A8(E)8(A)8D
Quartal'Trichord 11.7 12.1 A8D8G8(A)
Whole'Tone'Tetrachord 12.5 12.6 Db8Eb8F8G
SMC'(axis'C) 12.6 12.7 [F8G]8[C]
Quartal'Trichord 12.6 12.7 F8G8C
SMC'(axis'Eb) 13.1 13.2 [Bb8Ab]8[Eb]8[Bb8Ab]8[Eb]
Quartal'Trichord 13.1 13.4 Bb8Ab8Eb8(Bb)8(Ab)8(Eb)
IGR'Tetrachord 13.2 13.3 Bb8Ab8Eb8Db8(Ab)
SMC'(axis'Bb8B) 13.5 13.7 [Db8Ab]8[G8D]
Z'Tetrachord 13.5 13.7 Db8Ab8G8D
IGR'Tetrachord 14.1 14.3 C#8E8B8F#
Quartal'Trichord 14.1 14.1 E8B8F#
SMC'(axis'E) 15.1 15.3 [E]8[F#8D]
Whole'Tone'Trichord 15.1 15.5 E8F#8D8(F#)8(E)
SMC'(axis'E) 15.3 15.5 [D8F#]8[E]
Chromatic'Trichord 16.5 16.7 D#8E8F8(E)8(D#)
Adjacent'4ths'Tetrachord 16.6 17.1 E8D#8B8Bb
Chorus'3
Chromatic'Trichord 17.1 17.1 Bb8A8Ab8(Bb)
SMC'(axis'A) 17.1 17.1 [A]8[Ab8Bb]
Dorian'Tetrachord 17.2 17.5 B8D8C8A8(C)8D8A
IGR'Tetrachord 17.4 17.5 A8C8D8(A)8G8(C)
Chromatic'Pentachord 17.5 17.7 C8B8Bb8A8Ab8(Bb)8(B)8(C)8(Ab)
SMC'(axis'A) 17.6 17.6 [A]8[Ab8Bb]
SMC'(axis'D) 18.1 18.2 [A8G]8[D]
Quartal'Trichord 18.1 18.2 A8G8D
Augmented'Tetrachord 18.2 18.2 D8C#8F8F#
	   148	  
SMC'(axis'F) 18.2 18.3 [F]8[F#8E]
Chromatic'Pentachord 18.2 18.4 F8F#8E8(F#)8(F)8Eb8D
SMC'(axis'F) 18.3 18.3 [E8F#]8[F]
HW'Diminished'Tetrachord 18.3 18.4 F#8F8Eb8D
Chromatic'Tetrachord 18.3 18.3 E8F#8F8Eb
Diminished'Trichord 18.4 18.5 F8D8B
SMC'(axis'C8C#) 18.4 18.5 [D8B]8[D#8A#]
Augmented'Tetrachord 18.4 18.5 D8B8D#8A#
Whole'Tone'Tetrachord 18.6 18.6 C#8B8A8G
Maj/Min'Tetrachord 18.6 18.7 G8A#8B8D
Diminished'Trichord 18.7 18.7 B8D8F
Chromatic'Trichord 19.1 19.2 D8D#8E
Quartal'Trichord 19.3 19.4 G8D8(G)8C
Quartal'Trichord 19.7 20.3 C8F8(C)8(C)8Bb
IGR'Tetrachord 19.7 20.3 C8F8(C)8(C)8Bb8Eb
Dorian'Tetrachord 20.3 20.4 C8(C)8Bb8Eb8Db8(C)8(Bb)8(Db)
SMC'(axis'C8Db) 20.3 20.4 [Bb8Eb]8[Db8C]
SMC'(axis'B8C) 20.4 20.5 [Bb8Db]8[C8B]
Chromatic'Pentachord 20.5 20.6 C8B8Bb8A8Ab
SMC'(axis'B8C) 20.6 20.7 [Ab8Eb]8[C8B]
Maj/Min'Tetrachord 20.6 20.7 Ab8Eb8C8B8(Eb)
Chromatic'Tetrachord 20.7 21.1 Eb8D8F8E
SMC'(axis'C) 21.2 21.2 [Db8B]8[C]
Chromatic'Trichord 21.2 21.2 Db8B8C
Chromatic'Tetrachord 21.5 21.7 Bb8A8Ab8(Bb)8Cb8(Bb)
SMC'(axis'A) 21.5 21.6 [A]8[Ab8Bb]
Whole'Tone'Trichord 21.7 22.1 Bb8G#8F#
SMC'(axis'C#) 22.2 22.3 [C#]8[F#8G#]
Quartal'Trichord 22.2 22.3 C#8F#8G#
SMC'(axis'F#) 22.3 22.4 [F#]8[G#8E]
Whole'Tone'Trichord 22.3 22.4 F#8G#8E
Quartal'Trichord 23.5 23.7 F#8B8E8(F#)8(E)
SMC'(axis'B) 23.6 23.7 [B]8[E8F#]
Whole'Tone'Tetrachord 23.6 24.4 E8F#8(E)8D8(F#)8(E)8(D)8C
SMC'(axis'C#) 24.3 24.6 [D8C]8[C#]
Whole'Tone'Tetrachord 24.6 24.5 C#8B8A8G8(B)8(A)8(G)
Chorus'4
SMC'(axis'Eb) 25.5 25.5 [Eb]8[D8E]
Adjacent'4ths'Tetrachord 25.5 25.6 G#8A8D8C#
SMC'(axis'C#8D) 25.6 25.6 [D8C#]8[E8B]
Dorian'Tetrachord 25.6 25.6 D8C#8E8B
SMC'(axis'E) 25.6 25.6 [E]8[B8A]
Quartal'Trichord 25.6 25.6 E8B8A
Quartal'Trichord 26.3 26.3 Gb8B8E
Chromatic'Trichord 26.3 26.3 E8F8F#
Adjacent'4ths'Tetrachord 26.6 26.6 F8Gb8B8Bb
Diminished'Trichord 26.6 26.7 Bb8E8G
Chromatic'Trichord 27.2 27.2 Ab8A8Bb
SMC'(axis'B) 27.2 27.2 [E8F#]8[B]8[E8F#]
Quartal'Trichord 27.2 27.2 E8F#8B8E8(F#)
Whole'Tone'Trichord 27.2 27.3 E8F#8G#8E
Chromatic'Trichord 27.7 27.7 D8D#8E
Maj/Min'Tetrachord 28.1 28.2 G8E8C8Eb
SMC'(axis'C) 28.3 28.4 [Bb8D]8[C]
Whole'Tone'Trichord 28.3 28.4 Bb8D8C
Diminished'Trichord 28.5 28.5 Db8G8Bb8(Db)
SMC'(axis'B8C) 28.4 28.5 [Bb8Db]8[C8B]
Chromatic'Pentachord 28.6 28.7 C8B8Bb8A8Ab8(A)8(Cb)8(Bb)
SMC'(axis'Bb) 28.7 28.7 [A8Cb]8[Bb]
Whole'Tone'Tetrachord 28.7 29.2 Bb8G#8F#8E
Dorian'Tetrachord 29.3 29.4 G#8A#8B8C#
Quartal'Trichord 30.2 30.3 F#8B8E8(F#)
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SMC'(axis'B) 30.2 30.3 [B]8[E8F#]
Whole'Tone'Tetrachord 30.3 30.4 E8F#8G#8A#
Dorian'Tetrachord 30.4 30.5 G#8A#8B8C#
Whole'Tone'Trichord 30.5 30.6 B8C#8D#
Dorian'Tetrachord 30.5 31.2 C#8D#8E8F#8(E)8(D#)
Adjacent'4ths'Tetrachord 30.7 31.3 E8D#8B8Bb
Chromatic'Trichord 31.2 31.3 B8Bb8A
SMC'(axis'A) 31.3 31.4 [A]8[Ab8Bb]
Chromatic'Tetrachord 31.3 31.6 Ab8Bb8B8(Bb)8A
Diminished'Trichord 31.6 31.7 A8F#8D#
Dorian'Tetrachord 32.1 32.2 F#8A8G8E
IGR'Tetrachord 32.1 32.3 A8G8E8D
Chorus'5
SMC'(axis'B) 33.1 33.1 [C#8A]8[B]8[C#8A]
Whole'Tone'Tetachord 33.1 33.3 C#8A8B8(C#)8(A)8G
SMC'(axis'A8Bb) 33.2 33.3 [G8C]8[A8Bb]
Dorian'Tetrachord 33.2 33.3 C8A8G8(C)8A8Bb
SMC'(axis'D) 33.3 33.3 [D]8[A8G]
Quartal'Trichord 33.3 33.3 D8A8G
IGR'Tetrachord 33.3 33.4 D8A8G8C
Chromatic'Tetrachord 33.5 33.6 A8Bb8(A)8Ab8Bb8Cb
SMC'(axis'A) 33.5 33.6 [A]8[Ab8Bb]
Augmented'Tetrachord 33.6 33.7 Bb8Cb8D8Eb
Maj/Min'Tetrachord 33.6 33.7 Cb8D8Eb8F#
Augmented'Tetrachord 33.6 33.7 D8Eb8F#8G
Diminished'Trichord 34.1 34.2 B8Ab8F8(B)
French'6th'Tetrachord 34.2 34.3 B8A8F8(B)8D#8(F)8(A)
Chromatic'Trichord 34.4 34.4 B8Bb8A
Maj/Min'Tetrachord 34.5 34.5 G8Bb8B8D
Diminished'Trichord 34.5 34.6 B8D8F
Chromatic'Tetrachord 34.6 34.7 D8D#8E8F8(E)
Adjacent'4ths'Tetrachord 34.7 35.1 F8E8C8Cb
Chromatic'Trichord 35.1 35.1 C8Cb8Bb
SMC'(axis'Bb) 35.1 35.2 [Bb]8[F8Eb]
Quartal'Trichord 35.1 35.2 Bb8F8Eb
IGR'Tetrachord 35.1 35.2 Bb8F8Eb8C
Maj/Min'Tetrachord 35.2 35.2 Eb8C8G8E
SMC'(axis'G) 35.2 35.3 [G]8[E8Bb]
Diminished'Trichord 35.2 35.3 G8E8Bb
Minor'7'Tetrachord 35.7 36.1 C8Eb8F8Ab
Pentatonic'Scale'Pentachord 35.7 36.2 C8Eb8F8Ab8Bb8C8(F)8(Ab)8(Bb)8(C)
IGR'Tetrachord 35.7 36.2 Eb8F8Ab8Bb
Whole'Tone'Trichord 36.1 36.1 Ab8Bb8C
SMC'(axis'F) 36.1 36.2 [Bb8C]8[F]
Quartal'Trichord 36.1 36.2 Bb8C8F
Whole'Tone'Trichord 36.2 36.2 Ab8Bb8C
True'Palindrome 36.2 36.5 Ab8Bb8C8G8C8Bb8Ab
Whole'Tone'Trichord 36.3 36.4 C8Bb8Ab
Augmented'Tetrachord 36.5 36.6 G8Ab8B8C8(Ab)8(G)8(B)
Chromatic'Pentachord 36.6 36.7 Ab8G8B8Bb8A8(Ab)
SMC'(axis'A) 36.6 36.7 [A]8[Ab8Bb]
HW'Diminished'Tetrachord 36.6 36.6 Ab8G8B8Bb
Dorian'Tetrachord 36.7 36.7 Ab8Bb8Cb8Db
HW'Diminished'Tetrachord 36.7 38.1 Cb8Db8Bb8Ab
Whole'Tone'Trichord 37.1 37.2 A#8G#8F#
Maj/Min'Tetrachord 37.2 37.5 F#8D#8A#8(F#)8G8(Eb)8(Bb)
SMC'(axis'F#8G) 37.3 37.5 [F#8G]8[Eb8Bb]
SMC'(axis'C#) 38.1 38.2 [C#]8[G#8F#]
Quartal'Trichord 38.1 38.2 C#8G#8F#
Pentatonic'Scale'Pentachord 38.1 38.6 C#8G#8F#8B8E8(F#)8(G#)8(B)8(C#)
Quartal'Trichord 38.2 38.4 F#8B8E8(F#)
SMC'(axis'B) 38.2 38.3 [B]8[E8F#]
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Whole'Tone'Trichord 38.3 38.4 E8F#8G#
IGR'Tetrachord 38.4 38.5 F#8G#8B8C#
Whole'Tone'Trichord 38.5 38.6 B8C#8D#
Dorian'Tetrachord 38.6 38.7 C#8D#8E8F#8(E)
Whole'Tone'Trichord 38.6 39.1 E8F#8(E)8D
SMC'(axis'E) 39.4 39.5 [D8F#]8[E]
Whole'Tone'Tetrachord 39.4 39.6 D8F#8E8(D)8C
SMC'(axis'B) 40.1 40.2 [A8C#]8[B]
Whole'Tone'Tetrachord 40.1 40.3 A8C#8B8(A)8G
Diminished'Trichord 40.3 40.4 G8Bb8E
SMC'(axis'Db) 40.4 40.5 [Bb8E]8[D8C]
Whole'Tone'Tetrachord 40.4 40.6 Bb8E8D8C8(Bb)
Dorian'Tetrachord 40.5 40.6 C8Bb8G8A8(G)
Whole'Tone'Tetrachord 40.6 41.1 G8A8(G)8C#8B8(A)8(G)
SMC'(axis'Bb) 40.6 41.1 [G8C#]8[B8A]
Dorian'Tetrachord 40.7 41.2 A8G8F#8E
Chorus'6
SMC'(axis'B) 41.3 41.4 [F#8E]8[B]
Quartal'Trichord 41.3 41.4 F#8E8B
Pentatonic'Scale'Pentachord 41.3 41.7 F#8E8B8D8(E)8(F#)8A8(B)8(E)8(F#)8(E)8(F#)
Whole'Tone'Trichord 41.4 41.5 D8E8F#
IGR'Tetrachord 41.4 41.7 E8F#8A8B8(E)8(F#)8(E)8(F#)
SMC'(axis'B) 41.5 41.7 [B]8[E8F#]8[E8F#]8[F]
Quartal'Trichord 41.5 41.7 B8E8F#8(E)8(F#)
Chromatic'Tetrachord 41.7 41.7 E8F#8F8Eb
HW'Diminished'Tetrachord 41.7 42.1 F#8F8Eb8D
Augmented'Tetrachord 41.7 42.1 Eb8D8G8F#8(D)
Major'7'Tetrachord 42.1 42.2 D8G8F#8(D)8B8(F#)
Quartal'Trichord 42.2 42.2 B8F#8E
Dorian'Tetrachord 42.2 42.3 F#8E8G8A
SMC'(axis'B8C) 42.2 42.3 [E8G]8[A8D]
IGR'Tetrachord 42.2 42.3 E8G8A8D
Minor'7'Tetrachord 42.6 42.7 G8Bb8D8F
Major'7'Tetrachord 42.6 42.7 Bb8D8F8A
SMC'(axis'G) 42.7 42.7 [F8A]8[G]
Whole'Tone'Trichord 42.7 42.7 F8A8G
Adjacent'4ths'Tetrachord 42.7 41.1 Bb8B8D#8E
Quartal'Trichord 43.1 43.2 E8A8D
Adjacent'4ths'Tetrachord 43.1 43.2 A8D8Bb8Eb
SMC'(axis'Bb) 43.2 43.2 [Bb]8[Eb8F]
Quartal'Trichord 43.2 43.2 Bb8Eb8F
Whole'Tone'Trichord 43.2 43.3 Eb8F8G
Minor'7'Tetrachord 43.2 43.3 F8G8Bb8D
Major'7'Tetrachord 43.3 43.3 G8Bb8D8Eb
Chromatic'Tetrachord 43.3 43.4 D8Eb8E8F
SMC'(axis'C) 43.4 43.5 [F8G]8[C]
Minor'7'Tetrachord 43.5 44.1 G8C8(G)8Bb8Eb8(Bb)
SMC'(axis'F) 44.3 44.3 [Bb8C]8[F]
Quartal'Trichord 44.3 44.3 Bb8C8F
SMC'(axis'Eb) 44.3 44.4 [F8Db]8[Eb]
Whole'Tone'Trichord 44.4 44.4 Db8Eb8F
SMC'(axis'Bb) 44.4 44.4 [Eb8F]8[Bb]
Quartal'Trichord 44.4 44.4 Eb8F8Bb
Dorian'Tetrachord 44.5 44.6 Bb8Db8Eb8C
Chromatic'Pentachord 44.6 44.7 C8Cb8Bb8A8Ab
Whole'Tone'Trichord 44.7 45.2 Eb8Db8B
Pentatonic'Scale'Pentachord 45.2 45.4 Db8B8G#8F#8E
Whole'Tone'Trichord 45.3 45.4 G#8F#8E
Chromatic'Pentachord 45.4 45.7 E8Eb8D8Db8(Eb)8C
SMC'(axis'D) 45.5 45.6 [D]8[Db8Eb]
Whole'Tone'Tetrachord 46.1 46.4 C#8B8A8G
SMC'(axis'Ab) 46.3 46.5 [A8G]8[F#8A#]
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HW'Diminished'Tetrachord 46.3 46.5 A8G8F#8A#
SMC'(axis'Eb) 47.1 47.3 [Ab8Bb]8[Eb]8[Ab8Bb]8[Eb]
Quartal'Trichord 47.1 47.3 Ab8Bb8Eb8(Ab)8(Bb)
French'6th'Tetrachord 48.1 48.3 Gb8Bb8C8E8(Gb)8(Bb)8(C)8(E)
SMC'(axis'D) 48.3 49.7 [C8E]8[D]8[E8C]8[D]
Whole'Tone'Trichord 48.3 49.7 C8E8D8(E)8(C)8(D)8(E)
Chorus'7
Dominant'9'Tetrachord 49.6 49.7 E8C8D8(E)8A8F#
SMC'(axis'A) 49.7 49.7 [D8E]8[A]
Quartal'Trichord 49.7 49.7 D8E8A
IGR'Tetrachord 49.7 50.1 E8A8F#8B
Chromatic'Pentachord 50.1 50.2 B8Bb8A8Ab8G
Whole'Tone'Trichord 50.2 50.2 E8D8C
Chromatic'Trichord 50.5 50.6 A8A#8B
Augmented'Tetrachord 50.5 50.6 A#8B8D8Eb
Chromatic'Trichord 50.7 50.7 A8A#8B
IGR'Tetrachord 50.7 51.3 D8F8G8(D)8(F)8C
Diminished'Trichord 51.4 51.5 A8C8(A)8Eb
Quartal'Trichord 51.5 51.7 G8C8(G)8(C)8F8(C)
Whole'Tone'Tetrachord 52.4 52.5 Db8Eb8F8G
IGR'Tetrachord 52.5 52.5 F8G8Bb8C
Dorian'Tetrachord 52.5 52.6 Bb8C8Db8Eb
SMC'(axis'E) 53.2 53.3 [E]8[A8B]
Quartal'Trichord 53.2 53.4 E8A8B8(A)8(E)
SMC'(axis'E) 53.3 53.4 [B8A]8[E]
Minor'7'Tetrachord 53.3 53.6 A8E8C8G
SMC'(axis'D) 54.4 54.5 [D]8[C#8D#]
Chromatic'Trichord 54.4 54.5 D8C#8D#
Dominant'9'Tetrachord 54.5 55.2 C#8D#8B8A8F#8(D#)8(B)8(F#)
Quartal'Trichord 55.3 55.7 F#8B8E8(F#)8(B)8(E)8(F#)8(E)
SMC'(axis'B) 55.4 55.6 [B]8[E8F#]8[B]8[E8F#]
Whole'Tone'Trichord 55.6 56.2 E8F#8(E)8D8(E)
Dorian'Tetrachord 56.1 56.4 D8E8Db8(E)8B
SMC'(axis'E) 56.3 56.5 [E]8[B8A]
Quartal'Trichord 56.3 56.5 E8B8A
IGR'Tetrachord 56.3 56.5 E8B8A8F#
Pentatonic'Scale'Pentachord 56.3 56.7 Db8E8B8A8F#8(C#)8(B)8(E)
SMC'(axis'F#) 56.5 56.6 [F#]8[C#8B]
Quartal'Trichord 56.5 56.6 F#8C#8B
IGR'Tetrachord 56.5 56.7 F#8C#8B8E
SMC'(axis'D) 56.7 57.2 [E8C]8[D]
Whole'Tone'Trichord 56.7 57.4 E8C8D8(C)
	   152	  
Inner	  Urge	  Totals
Symmetrical+Techniques #+of+uses
SMC 69
Trichords
Chromatic 13
Whole+Tone 23
Diminished 10
Augmented 0
Quartal 39
Tetrachords
HW+Diminished 12
Whole+Tone 12
French+6th 2
Minor+7+ 8
Adjacent+4ths 10
Chromatic 8
Augmented 7
Dorian 19
IGR 20
Major/Minor 7
Diminished 0
Major+7 4
Z 1
Pentachords
Chromatic 8
Whole+Tone 0
Pentatonic+Scale 5
Dominant+9 2
Palindrome
True+Palindrome 1
PitchJClass+Palindrome 0
Phrase+Palindrome 1
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Processional	  
Technique From-Bar.Beat To-Bar.Beat Notes
Chorus'1
Phrase'Palindrome 1.3 2.3 [Eb5(gliss)5Ab]5[F]5[Eb5(gliss)5Ab]
Quartal'Trichord 3.3 3.4 D5G5C
Dorian'Tetrachord 3.4 3.5 Bb5G5Ab5F
Diminished'Trichord 3.5 4.1 Ab5F5D
Diminished'Trichord 5.2 5.2 Db5G5Bb5(Db)
Major'7'Tetrachord 5.3 6.1 Bb5Gb5Eb5Cb
Chromatic'Trichord 6.3 6.3 Ab5G5Gb
Major'7'Tetrachord 6.4 7.1 Ab5Db5(Ab)5(Db)5C5F5(Ab)
Major'7'Tetrachord 7.2 7.2 G5Ab5C5Eb5(G)
Whole'Tone'Trichord 7.3 7.3 Db5Eb5F
Diminished'Trichord 7.3 7.4 Bb5Db5G5Bb
IGR'Tetrachord 7.4 7.5 Bb5C5Eb5F
Whole'Tone'Trichord 7.5 8.1 Eb5F5G
SMC'(axis'C) 7.5 8.1 [F5G]5[C]
Quartal'Trichord 7.5 8.1 F5G5C
IGR'Tetrachord 7.5 8.1 F5G5C5Bb
Whole'Tone'Trichord 8.1 8.2 C5Bb5Ab
Chromatic'Trichord 8.5 8.5 C5B5Bb
SMC'(axis'Ab) 9.1 9.1 [Gb5Bb]5[Ab]
Whole'Tone'Tetrachord 9.1 9.2 Gb5Bb5Ab5(Gb)5Fb
Chromatic'Tetrachord 9.4 9.5 Db5C5Eb5D
SMC'(axis'Bb) 10.1 10.2 [B5A]5[Bb]
Chromatic'Tetrachord 10.1 10.3 B5A5Bb5(A)5Ab5(Bb)5B
SMC'(axis'A) 10.2 10.2 [A]5[Ab5Bb]
SMC'(axis'G#) 10.3 10.4 [A#5F#]5[G#]
Whole'Tone'Trichord 10.3 10.4 A#5F#5G#
SMC'(axis'F#) 10.4 10.5 [F#]5[G#5E]
Whole'Tone'Pentachord 10.4 10.5 F#5G#5E5D5Bb
French'6th'Tetrachord 10.4 10.5 G#5E5D5Bb
SMC'(axis'E) 11.1 11.1 [Eb5F]5[D5Gb]
HW'Diminished'Tetrachord 11.1 11.1 Eb5F5D5Gb
Minor'7'Tetrachord 11.3 11.3 A5F#5D5B
Quartal'Trichord 11.5 12.1 F#5B5E
IGR'Tetrachord 11.5 12.1 F#5B5E5C#
SMC'(axis'D) 12.4 12.5 [C5E]5[Eb5Db]
Dorian'Tetrachord 12.5 13.2 Db5C5(Db)5Eb5Bb
Chorus'2
SMC'(axis'C) 13.5 15.4 [D5Bb]5[D5Bb]5[D5Bb][D5(D)5Bb]5[D5Bb5(D)]5[B5Db]5[C]
SMC'(axis'Ab5A) 15.4 15.5 [A5Ab]5[Eb5D]
Z'Tetrachord 15.4 15.5 A5Ab5Eb5D
Z'Tetrachord 15.5 16.1 Ab5G5D5Db
SMC'(axis'Ab5G) 15.5 16.2 [Ab5G]5[D5Db]5[Eb5C]
SMC'(axis'D) 16.1 16.1 [D]5[Db5Eb]
Dorian'Tetrachord 16.1 16.2 Db5Eb5C5Bb
Chromatic'Tetrachord 16.1 16.2 D5Db5Eb5C
True'Palindrome 16.5 17.3 Ab5G5Fb5Eb5Db5Eb5Fb5G5Ab
Augmented'Tetrachord 16.5 17.2 Ab5G5E5Eb
Augmented'Tetrachord 17.2 17.3 Eb5E5G5Ab
Whole'Tone'Trichord 17.3 17.3 Cb5Db5Eb
IGR'Tetrachord 17.3 17.3 Db5Eb5Gb5Ab
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IGR'Tetrachord 17.3 17.4 Gb5Ab5B5C#
Whole'Tone'Trichord 17.4 17.4 B5C#5D#
Dorian'Tetrachord 17.4 17.4 C#5B5Bb5Ab
HW'Diminished'Tetrachord 17.4 17.5 B5Bb5Ab5G
Augmented'Tetrachord 17.4 17.5 Ab5G5Eb5E5(Eb)
Chromatic'Tetrachord 18.3 18.3 B5Bb5A5Ab
Chromatic'Trichord 18.3 18.4 Gb5F5E
Chromatic'Hexachord 18.4 18.4 Eb5D5Db
SMC'(axis'B) 19.1 19.1 [E5F#]5[A5C#]
Minor'7'Tetrachord 19.1 19.1 E5F#5A5C#
SMC'(axis'A) 19.1 19.2 [A]5[Ab5Bb]
Dorian'Tetrachord 19.2 19.2 Ab5Bb5Cb5Db
IGR'Tetrachord 19.2 19.3 Eb5F5Ab5Bb
Whole'Tone'Tetrachord 19.2 19.2 Cb5Db5Eb5F
Dorian'Tetrachord 19.3 19.3 Ab5Bb5Cb5Db
Whole'Tone'Trichord 19.3 19.3 Cb5Db5Eb
Whole'Tone'Trichord 19.5 20.1 C5Bb5Ab5(Bb)
Chromatic'Trichord 20.1 20.1 Bb5B5C
SMC'(axis'F) 20.2 20.3 [F]5[C5Bb]
Quartal'Trichord 20.2 20.3 F5C5Bb
Minor'7'Tetrachord 20.2 20.4 C5Bb5G5Eb5(C)5(G)
Chromatic'Trichord 20.4 20.4 G5Gb5F
SMC'(axis'Bb) 20.4 20.5 [F5Eb]5[Bb]
Quartal'Trichord 20.5 20.5 F5Eb5Bb5(F)
Whole'Tone'Trichord 21.1 21.1 E5D5C
Chromatic'Tetrachord 22.1 22.2 Eb5E5F5Gb5(F)5(E)5(Eb)
Chromatic'Trichord 22.3 22.4 D5Db5C
Chromatic'Tetrachord 22.4 22.5 Cb5Bb5A5Ab
HW'Diminished'Tetrachord 22.4 22.5 A5Ab5Gb5F
Whole'Tone'Tetrachord 23.1 23.2 Bb5Ab5D5(Bb)5C5(Ab)5(C)5(D)
SMC'(axis'C) 23.1 23.2 [D5Bb]5[C]
SMC'(axis'Bb) 23.1 23.2 [Bb]5[C5Ab]
Augmented'Trichord 23.4 23.4 Gb5D5Bb
Augmented'Tetrachord 23.5 24.1 F#5G5A#5B
Whole'Tone'Trichord 24.1 24.1 B5C#5D#
Chromatic'Trichord 24.1 24.2 D#5E5F5(E)
Adjacent'4ths'Tetrachord 24.2 24.2 F5E5C5B
Chromatic'Trichord 24.2 24.3 C5B5Bb
French'6th'Tetrachord 24.3 24.3 Bb5F#5E5C
SMC'(axis'G) 24.4 24.5 [G]5[E5Bb]
Diminished'Trichord 24.4 24.5 G5E5Bb
Chromatic'Trichord 24.4 24.5 Bb5A5Ab
Minor'7'Tetrachord 24.5 25.1 Ab5F5Eb5C
Chorus'3
SMC'(axis'F) 25.1 25.2 [G5Eb]5[F]
SMC'(axis'E) 25.1 25.3 [Eb5F]5[E]
Chromatic'Tetrachord 25.2 25.3 F5E5F#5G5(F)
SMC'(axis'F#) 25.2 25.3 [F#]5[G5F]
Minor'7'Tetrachord 25.3 25.4 G5F5D5Bb5(G)
SMC'(axis'D) 26.1 26.2 [E5C]5[Eb5Db]5[Ab]
SMC'(axis'F) 26.5 26.5 [Bb5C]5[F]
Quartal'Trichord 26.5 26.5 Bb5C5F
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SMC'(axis'F) 27.1 27.1 [Bb5C]5[F]
Quartal'Trichord 27.1 27.1 Bb5C5F
IGR'Tetrachord 27.1 27.3 Bb5C5F5Eb5(C)5(Bb)
Pentatonic'Scale'Pentachord 27.1 27.3 Bb5C5F5Eb5(C)5(Bb)5Ab
Whole'Tone'Tetrachord 27.2 27.4 C5Bb5Ab5Gb
Dorian'Tetrachord 27.3 27.4 Ab5Gb5F5Eb
IGR'Tetrachord 27.4 28.1 F5Eb5C5Bb
Chromatic'Trichord 28.3 28.3 Db5C5B
HW'Diminished'Tetrachord 28.3 28.4 C5B5A5Ab
HW'Diminished'Tetrachord 28.3 28.4 A5Ab5Gb5F
Augmented'Trichord 28.5 28.5 Ab5E5C5(Ab)
HW'Diminished'Tetrachord 29.3 29.4 Bb5Ab5G5(Bb)5B
Augmented'Trichord 29.5 30.1 B5Eb5G5(B)
Whole'Tone'Trichord 30.1 30.1 B5C#5D#
Chromatic'Trichord 30.1 30.2 D#5E5F
SMC'(axis'F) 30.2 30.3 [F]5[B]5[G5D#]5[B]
Augmented'Trichord 30.2 30.3 B5G5D#5(B)
French'6th'Tetrachord 30.4 30.4 F5C#5B5G
IGR'Tetrachord 30.5 31.1 E5F#5B5C#5(Gb)
SMC'(axis'C) 30.5 31.1 [B5C#]5[Gb]5[C]
SMC'(axis'F) 31.1 31.1 [C5Bb]5[F]
Quartal'Trichord 31.1 31.1 C5Bb5F
IGR'Tetrachord 31.1 31.2 C5Bb5F5Eb
Quartal'Trichord 31.2 31.3 C5G5D5(D)
SMC'(axis'F) 31.5 31.5 [F]5[Eb5G]
Whole'Tone'Tetrachord 31.5 31.5 Eb5F5(Eb)5G
Minor'7'Tetrachord 32.1 32.3 G5F5D5Bb5(F)
Quartal'Trichord 32.2 33.2 Bb5F5C5(Bb)5(Bb)5(C)5(C)
SMC'(axis'F) 32.2 33.1 [F]5[C5Bb]
Dorian'Tetrachord 33.2 33.3 Bb5C5(C)5Db5Eb
HW'Diminished'Tetrachord 33.2 33.3 C5(C)5Db5Eb5Fb
Dorian'Tetrachord 33.3 33.3 Db5Eb5Fb5Gb
Chromatic'Trichord 33.5 34.1 Bb5A5Ab
HW'Diminished'Tetrachord 34.1 34.1 A5Ab5Gb5F
Augmented'Trichord 34.2 34.2 D5Bb5Gb
Chromatic'Trichord 34.2 34.4 E5(E)5(E)5Eb5(E)5D5(D)5(D)
SMC'(axis'Eb) 34.3 34.4 [Eb]5[E5D]
Whole'Tone'Trichord 34.5 34.5 F#5G#5A#
SMC'(axis'F#) 35.2 35.3 [G#5E]5[F#]
Whole'Tone'Trichord 35.2 35.3 G#5E5F#
HW'Diminished'Tetrachord 35.4 35.5 C5Db5Eb5E
Chromatic'Trichord 35.5 35.5 Eb5E5F
Dorian'Tetrachord 35.5 36.1 Bb5Db5Eb5C
SMC'(axis'D) 36.1 36.2 [Db5Eb]5[C5E]5[Db5Eb]
Chromatic'Pentachord 36.1 36.4 Db5Eb5C5E5(Db)5(Eb)5(C)5D5(C#)5(Eb)5(C)5Db
HW'Diminished'Tetrachord 36.1 36.2 C5E5Db5Eb5(C)
SMC'(axis'C#5D) 36.2 36.3 [Eb5C]5[D5C#]5[Eb5C]
SMC'(axis'C#) 36.2 36.3 [C5D]5[C#]
SMC'(axis'D) 36.3 36.3 [D]5[C#5Eb]
SMC'(axis'C) 36.3 36.4 [C]5[Db5B]5[C]
Chromatic'Trichord 36.3 36.4 C5Db5B5(C)
Chromatic'Trichord 36.5 37.1 Bb5A5(Bb)5B
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Chorus'4
Maj/Min'Tetrachord 37.1 37.1 B5Ab5Eb5C
Major'7'Tetrachord 37.1 37.3 Ab5Eb5C5(Ab)5G5(Eb)5(C)5(G)
SMC'(axis'C) 37.2 37.3 [C]5[G5F]5[C]
Quartal'Trichord 37.3 37.3 G5F5C
SMC'(axis'F) 37.3 37.4 [F]5[C5Bb]
Quartal'Trichord 37.3 37.4 F5C5Bb
Whole'Tone'Trichord 37.3 37.5 C5Bb5Ab5(Bb)
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Processional	  Totals
Symmetrical+Techniques #+of+uses
SMC 39
Trichords
Chromatic 16
Whole+Tone 14
Diminished 4
Augmented 5
Quartal 12
Tetrachords
HW+Diminished 10
Whole+Tone 5
French+6th 3
Minor+7+ 6
Adjacent+4ths 1
Chromatic 7
Augmented 4
Dorian 10
IGR 10
Major/Minor 1
Diminished 0
Major+7 4
Z 2
Pentachords
Chromatic 1
Whole+Tone 1
Pentatonic+Scale 1
Dominant+9 0
Palindrome
True+Palindrome 1
PitchJClass+Palindrome 0
Phrase+Palindrome 1
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Segment	  
Technique From-Bar.Beat To-Bar.Beat Notes
Chorus'1
Quartal'Trichord P.3 P.4 Bb4Eb4Ab4(Bb)
SMC'(axis'Eb) P.3 P.4 [Eb]4[Ab4Bb]
True'Palindrome P.3 3.4 Eb4Ab4Bb4C4Bb4Ab4F4Eb
Pitch4Class'Palindrome P.3 2.2 Eb4Ab4Bb4C4Bb4Ab4F4Eb4F4Ab4Bb4C4C4Bb4Ab4Eb
Pentatonic'Scale'Pentachord P.3 3.4 Bb4Eb4Ab4(Bb)4C4(Bb)4(Ab)4F4(Eb)4(F)4(Ab)4(Bb)4(C)4(C)4(Bb)4(Ab)4(Eb)
Whole'Tone'Trichord P.4 2.2 Ab4Bb4C4(Bb)4(Ab)
True'Palindrome 1.1 3.1 C4Bb4Ab4F4Eb4F4Ab4Bb4C
IGR'Tetrachord 2.3 2.4 Eb4F4Ab4Bb
Whole'Tone'Trichord 2.4 3.3 Ab4Bb4C4(C)4(Bb)4(Ab)
Whole'Tone'Trichord 4.1 5.1 Ab4Bb4C4(Ab)4(C)4(Bb)4(Ab)
SMC'(axis'Bb) 4.3 5.1 [Ab4C]4[Bb]
True'Palindrome 4.1 5.1 Ab4Bb4C4Ab4C4Bb4Ab
Chromatic'Tetrachord 7.1 7.2 Eb4Fb4F4Gb
Minor'7'Tetrachord 7.3 8.1 Db4Fb4Gb4A
Dorian'Tetrachord 9.1 9.2 Db4Bb4C4Eb
Minor'7'Tetrachord 9.1 9.3 Bb4C4Eb4G4(Bb)
Whole'Tone'Tetrachord 9.4 10.3 Gb4E4D4G#4(F#)
SMC'(axis'Eb) 10.3 10.4 [Eb]4[D4E]
Chromatic'Trichord 10.3 10.4 Eb4D4E
Whole'Tone'Trichord 10.4 11.1 D4E4F#
Maj/Min'Tetrachord 11.1 11.3 F#4A4E#4F#4D
Major'7'Tetrachord 13.4 14.2 F4Db4C4Ab4(F)4(Ab)
SMC'(axis'Eb) 15.3 15.4 [Eb]4[Db4F]
Whole'Tone'Trichord 15.3 15.4 Eb4Db4F
Minor'7'Tetrachord 15.4 16.4 Db4F4Bb4(Db)4(Bb)4Ab4(F)4(Ab)4(Bb)4(Bb)
True'Palindrome 16.2 16.4 Bb4Ab4F4Ab4Bb
Chromatic'Trichord 17.1 17.2 E4F4Gb
Augmented'Trichord 17.2 17.3 Gb4D4Bb
Whole'Tone'Trichord 18.1 18.3 D4E4F#
Pentatonic'Scale'Pentachord 18.1 18.4 D4E4F#4A4B4(D)
IGR'Tetrachord 18.2 18.4 E4F#4A4B
Chromatic'Tetrachord 19.1 19.4 Eb4E4F4Gb4(F)4(Eb)
HW'Diminished'Tetrachord 19.3 20.1 Gb4F4Eb4D
Augmented'Tetrachord 19.4 20.3 Eb4D4Cb4Bb
Chromatic'Tetrachord 20.2 20.4 Cb4Bb4A4Ab
HW'Diminished'Tetrachord 20.3 21.1 A4Ab4Gb4F
SMC'(axis'C) 21.2 21.3 [D4Bb]4[C]
Diminished'Trichord 21.3 21.4 C4Eb4Gb
Augmented'Tetrachord 25.2 27.3 Db4C4(C)4A4(C)4G#4(A)
Diminished'Trichord 28.2 28.3 C4A4Eb
True'Palindrome 28.3 29.4 Eb4G4A4G4Eb
Chromatic'Trichord 30.1 30.2 G4G#4A4(G)
SMC'(axis'G#) 30.1 30.2 [G#]4[A4G]
SMC'(axis'F4Gb) 30.3 31.3 [E4G]4[E4G]4[F4Gb]
HW'Diminished'Tetrachord 31.2 31.4 F4Gb4Eb4D4(F)
SMC'(axis'Gb) 32.2 32.3 [G4F]4[Gb]
Chromatic'Trichord 32.2 32.3 G4F4Gb
HW'Diminished'Tetrachord 32.3 33.1 F4Gb4Eb4D4(Gb)4(F)
Chorus'2
Chromatic'Tetrachord 33.1 33.4 Gb4F4E4G4(E)4(F)4(Gb)
True'Palindrome 33.1 33.4 Gb4F4E4G4E4F4Gb
SMC'(axis'F4Gb) 33.3 33.4 [G4E]4[F4Gb]
[01356]'Pentachord 34.1 34.3 C4B4F#4A4G
Dorian'Tetrachord 34.2 35.1 F#4A4G4E4(A)
SMC'(axis'F) 36.4 37.3 [G4Eb]4[F]
Maj/Min'Tetrachord 37.3 37.4 F4Db4E4Ab
IGR'Tetrachord 37.4 38.2 Ab4Bb4Db4Eb
SMC'(axis'D) 38.2 38.3 [Db4Eb]4[E4C]
SMC'(axis'D) 39.1 39.4 [Ab4D]4[Db4Eb]
SMC'(axis'D) 39.2 39.4 [D]4[Db4Eb]
Chromatic'Trichord 39.2 39.4 D4Db4Eb
Whole'Tone'Trichord 40.2 40.3 Eb4Db4B
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Minor'7'Tetrachord 40.3 40.4 Db4Cb4Ab4Fb
Quartal'Trichord 41.2 41.3 A4D4G
SMC'(axis'Db) 42.1 42.2 [Db]4[Eb4B]
Whole'Tone'Tetrachord 42.1 42.2 Db4Eb4B4A
SMC'(axis'A) 43.1 43.2 [A]4[G#4A#]
Chromatic'Trichord 43.1 43.2 A4G#4A#
Dorian'Tetrachord 43.2 43.3 G#4A#4B4C#
SMC'(axis'C) 43.3 43.4 [B4C#]4[C]
Chromatic'Trichord 43.3 43.4 B4C#4C
Augmented'Tetrachord 43.3 44.1 C#4C4Ab4A
SMC'(axis'Ab4A) 43.4 44.2 [Ab4A]4[Eb4D]
Z'Tetrachord 43.4 45.2 Ab4A4Eb4D4(A)
SMC'(axis'D) 44.2 44.3 [A4G]4[D]
Quartal'Trichord 44.2 44.3 A4G4D
Minor'7'Tetrachord 44.3 44.4 G4D4B4E
SMC'(axis'F#) 44.4 45.1 [E4G#]4[F#]
Whole'Tone'Trichord 44.4 45.1 E4G#4F#
Diminished'Trichord 46.3 46.4 A4F#4D#
SMC'(axic'C#) 47.1 47.2 [B4D#]4[C#]
Whole'Tone'Tetrachord 47.1 47.3 B4D#4C#4A
Dominant'9'Pentachord 47.1 47.3 B4D#4C#4A4F#4(C#)4(B)
SMC'(axis'F#) 47.3 47.4 [F#]4[C#4B]
Quartal'Trichord 47.3 47.4 F#4C#4B4(F#)
HW'Diminished'Tetrachord 48.1 48.2 F#4A4G4Bb
Dorian'Tetrachord 48.1 48.3 A4G4Bb4C
IGR'Tetrachord 48.2 48.3 G4Bb4C4F
SMC'(axis'F) 48.2 48.3 [Bb4C]4[F]
Quartal'Trichord 48.2 48.3 Bb4C4F
SMC'(axis'D) 48.4 49.2 [D]4[Db4Eb]
Quartal'Trichord 49.2 49.3 Eb4Bb4F
IGR'Tetrachord 49.2 49.4 Eb4Bb4F4Ab4(Bb)
HW'Diminished'Tetrachord 50.1 50.3 D4Eb4F4Gb
Diminished'Tetrachord 52.1 52.3 A4Gb4Eb4C
Augmented'Tetrachord 53.1 53.3 D4B4Eb4(B)4Bb
True'Palindrome 53.3 54.1 B4Bb4Ab4Bb4B
SMC'(axis'B) 54.2 54.3 [B]4[E4F#]
Quartal'Trichord 54.2 54.3 B4E4F#
Chromatic'Pentachord 54.4 55.2 A4Bb4B4Db4C
SMC'(axis'C) 55.1 55.2 [B4Db]4[C]
Diminished'Trichord 56.4 57.1 C4Eb4A4(Eb)
Maj/Min'Tetrachord 58.3 58.4 A4Gb4Db4Bb
SMC'(axis'Bb) 61.2 61.4 [Cb4A]4[Bb]4[C4G#]
Chromatic'Pentachord 61.2 62.3 B4A4Bb4C4G#4A4(Bb)4(B)
Whole'Tone'Tetrachord 62.3 62.4 B4Db4Eb4F
HW'Diminished'Tetrachord 62.4 63.2 F4Gb4Eb4D
SMC'(axis'D4Eb) 63.1 63.3 [Eb4D]4[Db4E]
Chromatic'Tetrachord 63.1 63.3 Eb4D4Db4E
Minor'7'Tetrachord 63.2 63.4 Db4E4Gb4A4(A)
French'6th'Tetrachord 64.1 64.2 G4A4C#4D#
Chromatic'Trichord 64.2 64.4 D#4E4F4(F)
Chorus'3
Chromatic'Tetrachord 69.4 70.2 Cb4Bb4A4Ab4(Bb)
SMC'(axis'A) 70.1 70.2 [A]4[Ab4Bb]
Chromatic'Trichord 70.2 70.2 Db4D4Eb
SMC'(axis'D) 70.3 70.4 [D]4[Db4Eb]
Chromatic'Trichord 70.3 70.4 Eb4D4Db4Eb
Whole'Tone'Trichord 70.4 70.4 Db4Eb4F
Chromatic'Trichord 71.1 71.1 Db4D4Eb
True'Palindrome 72.3 72.4 G#4A4Eb4D4Eb4A4Ab
SMC'(axis'Ab4A) 72.3 72.4 [G#4A]4[Eb4D]
Z'Tetrachord 72.3 72.4 G#4A4Eb4D4(Eb)4(A)4(Ab)
SMC'(axis'Ab4A) 72.4 72.4 [D4Eb]4[A4Ab]
Adjacent'4ths'Tetrachord 73.4 74.1 Ab4E4(Ab)4A4Eb
Z'Tetrachord 73.4 74.1 Ab4A4Eb4D
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SMC'(axis'Ab4A) 73.4 74.1 [Ab4A]4[Eb4D]4[Db4E]
Chromatic'Tetrachord 74.1 74.1 Eb4D4Db4E
Maj/Min'Tetrachord 74.1 74.2 E4Ab4G4(Ab)4B
HW'Diminished'Tetrachord 74.2 74.3 Ab4G4(Ab)4B4Bb
SMC'(axis'B) 74.2 74.3 [B]4[Bb4C]
Minor'7'Tetrachord 74.3 74.3 Bb4C4Eb4G
Adjacent'4ths'Tetrachord 75.3 75.4 G4Eb4D4Ab
Chromatic'Trichord 76.1 76.1 E4F4Gb
Diminished'Trichord 76.2 76.3 Gb4C4Eb4(Gb)4(Eb)
HW'Diminished'Tetrachord 76.3 76.4 Gb4Eb4G4E
Diminished'Trichord 76.4 77.1 A4(A)4Gb4Eb
SMC'(axis'D4Eb) 77.1 77.2 [Eb4D]4[Db4E]
Chromatic'Tetrachord 77.1 77.2 Eb4D4Db4E
Minor'7'Tetrachord 77.2 77.3 Db4E4A4F#4(C#)
SMC'(axis'C) 77.3 77.4 [C#4B]4[C]
Chromatic'Trichord 77.3 77.4 C#4B4C
SMC'(axis'B) 79.2 79.4 [A4Db]4[B]
Whole'Tone'Trichord 79.2 79.4 A4Db4B
Chromatic'Tetrachord 79.4 80.1 B4Bb4A4Ab4(A)
Adjacent'4ths'Tetrachord 80.1 80.1 Ab4A4C#4D
Whole'Tone'Tetrachord 80.1 80.2 D4E4Gb4Ab
Dorian'Tetrachord 80.3 80.4 D4(D)4E4F4G
Whole'Tone'Trichord 80.4 80.4 F4G4A
Dominant'9'Pentachord 80.4 81.1 F4G4A4C4(F)4(F)4Eb
Chromatic'Trichord 82.1 82.2 D4Eb4E
Quartal'Trichord 83.2 83.3 Ab4Eb4Bb
SMC'(axis'Ab) 83.3 83.4 [Bb4Gb]4[Ab]
Whole'Tone'Trichord 83.3 83.4 Bb4Gb4Ab
IGR'Tetrachord 83.4 84.1 Gb4Ab4B4C#
Whole'Tone'Trichord 84.1 84.2 B4C#4D#
Augmented'Tetrachord 84.2 84.3 D#4E4G4Ab
SMC'(axis'G) 84.3 84.4 [G]4[Ab4Gb]
Chromatic'Trichord 84.3 84.4 G4Ab4Gb
Minor'7'Tetrachord 84.3 85.2 Ab4Gb4Eb4B
Chromatic'Tetrachord 85.2 85.4 Cb4Bb4A4Ab4(Bb)
SMC'(axis'A) 85.3 85.4 [A]4[Ab4Bb]
Dorian'Tetrachord 85.4 86.1 Ab4Bb4B4C#
Dorian'Tetrachord 86.1 86.2 B4C#4D4E
SMC'(axis'A4Bb) 86.3 86.4 [Bb4A]4[Ab4B]
Chromatic'Pentachord 86.3 86.4 Bb4A4Ab4B4C4(B)4(Bb)4(A)4(Ab)
HW'Diminished'Tetrachord 86.3 87.2 A4Bb4B4C4(B)
HW'Diminished'Tetrachord 87.3 88.1 A4Ab4Gb4F
Major'7'Tetrachord 87.4 88.2 Gb4F4Db4Bb4(Gb)
SMC'(axis'G4Ab) 89.1 89.2 [A4Gb]4[F4Bb]
Augmented'Tetrachord 89.1 89.3 A4Gb4F4Bb4(F)
Whole'Tone'Trichord 89.3 89.4 F4Eb4Db
Major'7'Tetrachord 93.3 94.2 Bb4F4(Bb)4D4(Bb)4(F)4A4(F)
Diminished'Trichord 95.1 95.4 G4(G)4Db4(G)4E
SMC'(axis'D) 96.4 97.1 [D]4[Db4Eb]
Chromatic'Trichord 96.4 97.1 D4Db4Eb
Chorus'4
Diminished'Trichord 97.4 98.3 Bb4G4(Bb)4(G)4E
SMC'(axis'Eb) 98.4 99.1 [Eb]4[Bb4Ab]
Quartal'Trichord 98.4 99.1 Eb4Bb4Ab
SMC'(axis'A) 99.1 100.1 [Bb4Ab]4[A]4[C4Gb]4[A]
Diminished'Trichord 99.3 100.1 A4C4Gb4(A)
Chromatic'Trichord 102.1 102.2 Bb4A4Ab
HW'Diminished'Tetrachord 102.3 102.4 Bb4B4C#4D
Chromatic'Trichord 102.4 102.4 C#4D4Eb
IGR'Tetrachord 103.2 103.4 Bb4Ab4(Bb)4Db4Eb
Chromatic'Trichord 103.4 103.4 Eb4E4F
Chromatic'Trichord 104.1 401.2 Eb4D4Db4(Eb)
SMC'(axis'D) 104.1 104.2 [D]4[Db4Eb]
Whole'Tone'Trichord 104.2 104.2 Db4Eb4F
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Diminished'7'Tetrachord 104.3 104.4 Gb4C4Eb4(Gb)4A
Minor'7'Tetrachord 105.3 105.3 C4Bb4G4Eb
Chromatic'Trichord 105.3 105.4 Eb4D4Db
IGR'Tetrachord 106.2 106.3 Ab4Gb4Db4Cb
SMC'(axis'C) 106.2 106.3 [Db4Cb]4[C]
Diminished'7'Tetrachord 106.3 106.4 C4Eb4Gb4A
Augmented'Tetrachord 107.4 108.1 Cb4Bb4Eb4D
SMC'(axis'D4Eb) 108.1 108.3 [Eb4D]4[Db4E]4[A4Ab]
Chromatic'Tetrachord 108.1 108.2 Eb4D4Db4E
Major'7'Tetrachord 108.2 108.3 Db4E4A4Ab4(Db)
SMC'(axis'A) 108.3 108.4 [Bb4Ab]4[A]
Chromatic'Tetrachord 108.3 108.4 Bb4Ab4A4(Bb)4B
Diminished'Trichord 108.4 109.2 B4D4Ab
SMC'(axis'G4Ab) 109.2 109.4 [Ab4G]4[D4Db]
Z'Tetrachord 109.2 109.4 Ab4G4D4Db
Whole'Tone'Trichord 109.4 109.4 Ab4Bb4C
Diminished'Trichord 110.4 111.1 A4Gb4C
HW'Diminished'Tetrachord 111.2 111.4 Bb4Gb4A4(Gb)4G4(G)
SMC'(axis'Ab) 112.3 112.4 [Eb4Db]4[Ab]
Quartal'Trichord 112.3 112.4 Eb4Db4Ab
IGR'Tetrachord 112.3 113.1 Eb4Db4Ab4Bb
SMC'(axis'B4C) 113.1 113.2 [Bb4Db]4[C4Cb]
Chromatic'Tetrachord 113.1 113.2 Bb4Db4C4Cb
Chromatic'Trichord 113.3 113.4 Bb4A4Ab
HW'Diminished'Tetrachord 113.3 114.1 A4Ab4Gb4F
Chromatic'Pentachord 113.4 114.2 Gb4F4Fb4Eb4D
True'Palindrome 114.2 116.2 D4Gb4Bb4D4Gb4D4Bb4Gb4D
Augmented'Trichord 114.3 116.3 Gb4Bb4D4(Gb)4(D)4(Bb)4(Gb)4(D)4(Bb)4(Gb)4(Bb)
Chromatic'Pentachord 117.3 118.1 D4Eb4E4F4Gb
Chromatic'Tetrachord 118.2 118.4 D4Eb4E4F4(Eb)
SMC'(axis'E) 118.3 118.4 [E]4[F4Eb]
IGR'Tetrachord 119.1 119.4 Eb4Db4Ab4Bb4(Db)4(Db)4(Db)
Dorian'Tetrachord 119.3 120.1 Bb4Db4(Db)4(Db)4C4Eb
Major'7'Tetrachord 120.1 120.3 Eb4D4G4Bb
SMC'(axis'B) 120.3 120.4 [Bb4C]4[B]
Chromatic'Tetrachord 120.3 121.1 Bb4C4B4A4(Bb)
SMC'(axis'Bb) 120.4 121.1 [B4A]4[Bb]
Chromatic'Tetrachord 120.4 121.2 B4A4Bb4Ab4(Bb)
Diminished'Trichord 122.2 123.2 G4E4Bb4(Bb)4(G)4(G)4(G)
SMC'(axis'F4Gb) 124.4 125.1 [E4G]4[Gb4F]
Chromatic'Tetrachord 124.4 125.1 E4G4Gb4F
Augmented'Tetrachord 125.1 125.3 Gb4F4D4Db
SMC'(axis'Db4D) 125.2 125.4 [D4Db]4[Bb4F]
Maj/Min'Tetrachord 125.2 125.4 D4Db4Bb4F
SMC'(axis'Gb) 126.3 126.4 [E4Ab]4[Gb]
Whole'Tone'Trichord 126.3 126.4 E4Ab4Gb
Chromatic'Trichord 128.2 128.3 A4Bb4B
Chromatic'Trichord' 128.4 129.2 Bb4A4Ab4(Bb)4B4(Ab)
Chorus'5
Major'7'Tetrachord 129.2 129.3 B4Ab4E4D#4(E)
Augmented'Tetrachord 130.1 130.3 Eb4G4F#4(Eb)4D
Diminished'Trichord 131.2 131.4 Db4E4G4(G)4(E)
SMC'(axis'Gb) 132.2 132.4 [F#]4[G4F]4[Gb]
Adjacent'4ths'Tetrachord 132.3 133.1 F4Gb4Bb4B
Chromatic'Trichord 133.1 133.2 D4Eb4E
SMC'(axis'C4Db) 133.2 133.3 [Eb4E]4[Bb4A]
Z'Tetrachord 133.2 133.3 Eb4E4Bb4A
IGR'Tetrachord 133.4 134.2 Eb4Db4Ab4Bb4(Db)
Major'7'Tetrachord 136.1 136.3 Db4E4A4Ab4(Db)
Chromatic'Trichord 136.4 137.2 D4(D)4(D)4Db4Eb
SMC'(axis'D) 137.1 137.2 [D]4[Db4Eb]
IGR'Tetrachord 137.2 137.4 Db4Eb4Bb4Ab
Dorian'Tetrachord 137.4 138.2 Ab4F4(Ab)4G4Bb
Whole'Tone'Trichord 138.3 139.1 Db4F4(Db)4Eb4(F)
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SMC'(axis'Eb) 138.3 138.4 [F4Db]4[Eb]
Maj/Min'Tetrachord 139.3 140.1 Db4F4Bb4D
SMC'(axis'E) 140.3 141.2 [F4Eb]4[E]
SMC'(axis'G) 141.2 142.3 [F4A]4[G]
SMC'(axis'F) 143.1 143.2 [F]4[Gb4E]
Chromatic'Trichord 143.1 143.2 F4(F)4Gb4E
HW'Diminished'Tetrachord 143.2 143.4 E4G4F#4Eb
Augmented'Tetrachord 143.3 143.4 G4F#4Eb4D
Maj/Min'Tetrachord 144.1 144.3 F4A4(F)4Gb4D
Augmented'Tetrachord 144.2 144.3 F4Gb4D4Db
SMC'(axis'Db4D) 144.3 144.4 [D4Db]4[F4Bb]
Maj/Min'Tetrachord 144.3 144.4 D4Db4F4Bb
SMC'(axis'Gb) 145.1 146.3 [Gb4Bb]4[Ab]4[Bb4Gb]4[Ab]
Whole'Tone'Trichord 145.1 146.3 Gb4Bb4Ab4(Bb)4(Gb)4(Ab)4(Gb)
Augmented'Trichord 146.3 146.4 Gb4D4Bb
Quartal'Trichord 146.4 147.2 Bb4Eb4Ab4(Bb)
SMC'(axis'Eb) 147.1 147.2 [Eb]4[Ab4Bb]
SMC'(axis'Ab) 147.2 147.4 [Ab]4[Bb4Gb]4[Ab]
Whole'Tone'Trichord 147.2 148.3 Ab4Bb4Gb4(Ab)4(Gb)4(Ab)4(Gb)
Diminished'Trichord 149.2 149.4 Eb4Gb4A
SMC'(axis'A) 150.2 150.3 [B4G]4[A]
Whole'Tone'Trichord 150.2 150.3 B4G4A
SMC'(axis'Ab) 151.1 151.2 [Gb4Bb]4[Ab]
Whole'Tone'Trichord 151.1 151.2 Gb4Bb4Ab
IGR'Tetrachord 151.1 151.3 Bb4Ab4F4Eb
Whole'Tone'Trichord 151.3 151.4 F4Eb4Db
Whole'Tone'Trichord 152.1 152.2 Ab4Bb4C
[01356]'Pentachord 151.4 152.3 Db4Ab4Bb4C4(Bb)4G
Minor'7'Tetrachord 154.4 155.3 F4Bb4Db4(Bb)4Ab4(F)4(Ab)
Dorian'Tetrachord 155.3 156.1 F4Ab4G4Bb
SMC'(axis'Eb) 156.2 156.3 [F4Db]4[Eb]
Whole'Tone'Trichord 156.2 156.4 F4Db4Eb4(F)
Augmented'Trichord 156.4 157.2 F4A4Db4(F)4(Db)
Dorian'Tetrachord 158.4 159.3 Db4C4Bb4Eb4(Db)
SMC'(axis'B) 159.4 160.1 [Bb4C]4[B]4[C4Bb]
Chromatic'Pentachord 159.4 161.1 Bb4C4B4(C)4(Bb)4A4Ab4(Bb)4(B)4(Bb)4(A)
SMC'(axis'A) 160.2 160.3 [A]4[Ab4Bb]
Chorus'6
Diminished'7'Tetrachord 161.1 161.2 A4Gb4Eb4C4(Gb)4(A)
Adjacent'4ths'Tetrachord 161.4 162.3 Eb4D4A4Bb4(D)4(Eb)4(Eb)
Maj/Min'Tetrachord 162.2 162.4 D4Eb4(Eb)4B4F#
Whole'Tone'Trichord 163.4 163.4 Eb4Db4Cb
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Segment	  Totals
Symmetrical+Techniques #+of+uses
SMC 73
Trichords
Chromatic 27
Augmented 4
Whole+Tone 26
Diminished 14
Quartal 11
Tetrachords
HW+Diminished 15
Whole+Tone 5
French+6th 1
Minor+7+ 11
Adjacent+4ths 5
Chromatic 17
Augmented 11
Dorian 11
IGR 13
Major/Minor 9
Diminished 1
Major+7 7
Z 5
Pentachords
Chromatic 6
Whole+Tone 0
Pentatonic+Scale 2
Dominant+9 2
Palindrome
True+Palindrome 9
PitchJClass+Palindrome 1
Phrase+Palindrome 0
Other
[01356]+Pentachord 2
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Take	  the	  Coltrane	  
Technique From-Bar.Beat To-Bar.Beat Notes
Chorus'1
IGR$Tetrachord 2.2 4.4 C2G2Bb2(G)2(G)2(Bb)2(G)2(Bb)2(C)2F2(G)2(Bb)2(C)2(G)2(G)2(F)
SMC$(axis$F) 3.2 3.3 [Bb2C]2[F]
Quartal$Trichord 3.2 3.3 Bb2C2F
SMC$(axis$C) 3.3 3.4 [C]2[F2G]
Quartal$Trichord 3.3 3.4 C2F2G
Whole$Tone$Trichord 4.2 5.1 G2(G)2F2Eb
SMC$(axis$D2Eb) 5.1 5.4 [Eb2D]2[F2C]2[Bb2G]
Dorian$Tetrachord 5.1 5.4 Eb2D2F2C
IGR$Tetrachord 5.2 6.1 F2C2Bb2G
Dorian$Tetrachord 6.1 6.3 Bb2G2Ab2F
Diminished$Trichord 6.2 6.3 Ab2F2D
HW$Diminished$Tetrachord 7.1 8.1 Db2C2Bb2A
Dorian$Tetrachord 10.1 10.4 C2Bb2A2G
Whole$Tone$Trichord 10.3 11.1 A2G2F2(F)
Quartal$Trichord 10.4 11.3 G2F2(F)2C2(G)
Diminished$Trichord 11.4 12.1 A2Gb2Eb
Maj/Min$Tetrachord 12.1 12.3 Gb2Eb2(Gb)2Bb2G
Chorus'2
SMC$(axis$G) 13.4 14.2 [D2C]2[G]
Quartal$Trichord 13.4 14.2 D2C2G2(D)
Major$7$Tetrachord 16.2 16.4 Bb2B2D#2F#
Minor$7$Tetrachord 16.3 16.4 B2D#2F#2G#
IGR$Tetrachord 16.4 17.1 F#2G#2B2C#
Chromatic$Trichord 17.1 17.2 B2C#2C2(B)
SMC$(axis$C) 17.1 17.2 [B2C#]2[C]
Chromatic$Trichord 17.3 17.4 Bb2A2Ab
Augmented$Tetrachord 19.1 19.2 F2Gb2D2Db2(Gb)2(F)
Chromatic$Trichord 19.3 19.4 Gb2F2E
Dorian$Tetrachord 20.1 20.3 Ab2F2Gb2Eb
HW$Diminished$Tetrachord 20.2 20.4 F2Gb2Eb2D2(Gb)
SMC$(axis$D) 21.1 21.2 [A2G]2[D]
Quartal$Trichord 21.1 21.2 A2G2D
IGR$Tetrachord 21.1 21.3 A2G2D2E
Whole$Tone$Trichord 23.1 23.2 G#2F#2E
Dorian$Tetrachord 23.1 24.1 F#2E2(F#)2G2(E)2A2(E)
Whole$Tone$Trichord 24.3 24.4 G#2F#2E
SMC$(axis$F) 24.4 25.3 [F#2E]2[F]2[E2F#]
Chorus'3
SMC$(axis$F) 25.1 25.4 [F]2[E2F#]2[G2Eb]
Chromatic$Tetrachord 25.1 25.3 F2E2F#2G
Augmented$Tetrachord 25.3 25.4 F#2G2Eb2D
Chromatic$Tetrachord 26.1 26.3 A2Bb2G2Ab
Dorian$Tetrachord 26.2 26.3 Bb2G2Ab2F
Augmented$Tetrachord 26.2 27.1 G2Ab2F2E2(Ab)
Pentatonic$Scale$Pentachord 27.3 28.2 Bb2Ab2F2Eb2C2(F)2(Bb)2(C)
Quartal$Trichord 28.2 28.3 C2F2Bb2(C)
SMC$(axis$F) 28.2 29.1 [F]2[Bb2C]2[B]
Chromatic$Trichord 28.3 29.1 Bb2C2B
Chromatic$Tetrachord 29.1 29.3 G2Bb2A2Ab2(Bb)
Diminished$Trichord 30.3 31.1 Eb2Gb2A2(Gb)
Major$7$Tetrachord 31.1 31.2 A2Gb2D2Db
SMC$(axis$Db) 31.2 31.4 [Db]2[E2Bb]2[Db]
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Diminished$Trichord 31.2 31.4 Db2E2Bb2(Db)
SMC$(axis$Ab) 32.2 32.3 [Bb2Gb]2[Ab]
Whole$Tone$Trichord 32.2 32.3 Bb2Gb2Ab
Whole$Tone$Trichord 33.1 33.2 B2C#2D#
Pentatonic$Scale$Pentachord 33.1 33.3 B2C#2D#2F#2G#
IGR$Tetrachord 33.1 33.3 C#2D#2F#2G#
Whole$Tone$Trichord 33.2 33.4 F#2G#2A#
Dorian$Tetrachord 33.3 34.1 G#2A#2B2Db
SMC$(axis$C) 33.4 34.2 [B2Db]2[C]
Whole$Tone$Trichord 34.2 35.2 C2Bb2Ab2(Bb)2(C)2(Ab)2(Bb)2(C)2(Bb)2(Ab)
SMC$(axis$Bb) 34.3 35.1 [Bb]2[C2Ab]2[Bb]
Dorian$Tetrachord 35.2 35.3 Bb2Ab2G2F
[01356]$Pentachord 35.2 36.2 Ab2G2F2Eb2D2(G)2(F)2(D)
Whole$Tone$Trichord 35.3 35.4 G2F2Eb
Minor$7$Tetrachord 36.1 36.2 G2F2D2Bb
SMC$(axis$C) 36.2 36.3 [D2Bb]2[C]
SMC$(axis$A) 36.4 37.1 [Bb2Ab]2[A]
Chorus'4
Chromatic$Tetrachord 39.4 40.2 Eb2E2F2(E)2Gb
SMC$(axis$F) 40.1 40.2 [F]2[E2Gb]
Minor$7$Tetrachord 40.4 41.2 F#2D2B2(F#)2A
SMC$(axis$A) 41.2 41.3 [A]2[G#2A#]
Dorian$Tetrachord 41.3 42.1 G#2A#2B2C#
Chromatic$Trichord 41.4 42.4 C#2D2Eb2(D)2(C#)
True$Palindrome 41.4 42.2 C#2D2Eb2D2C#
Chromatic$Trichord 43.2 43.4 Bb2A2G#2(A)
Maj/Min$Tetrachord 43.3 44.1 A2G#2(A)2C2F
SMC$(axis$F) 44.1 44.2 [F]2[E2Gb]
Chromatic$Trichord 44.1 44.2 F2E2Gb
Augmented$Tetrachord 44.4 45.2 G2Gb2Eb2D2(Gb)
Adjacent$4ths$Tetrachord 45.2 45.4 A2Ab2D2Db
Adjacent$4ths$Tetrachord 46.4 47.3 Ab2G2Eb2D
SMC$(axis$D2Eb) 47.2 47.4 [Eb2D]2[C#2E]
Chromatic$Tetrachord 47.2 47.3 Eb2D2C#2E
Chromatic$Trichord 48.1 49.1 Eb2D2(D)2Db2(Eb)
Chorus'5
Chromatic$Trichord 49.2 50.3 Bb2A2(Bb)2(A)2(Bb)2Cb2(Bb)2(A)2(Bb)2(A)
True$Palindrome 49.3 50.3 A2Bb2A2Bb2Cb2Bb2A2Bb2A
SMC$(axis$B2C) 51.2 51.4 [C2B]2[Ab2Eb]
Maj/Min$Tetrachord 51.2 51.4 C2B2Ab2Eb
SMC$(axis$D) 52.3 52.4 [D]2[Db2Eb]
Chromatic$Trichord 52.3 52.3 D2Db2Eb
Whole$Tone$Tetrachord 52.4 53.1 Db2Eb2B2A
SMC$(axis$Bb) 53.1 53.2 [B2A]2[Bb]
Chromatic$Tetrachord 53.1 53.4 B2A2Bb2(A)2Ab2(Bb)2(B)
SMC$(axis$A) 53.2 53.3 [A]2[Ab2Bb]
Diminished$Trichord 53.4 54.1 B2Ab2D2(B)
Minor$7$Tetrachord 54.1 54.2 D2B2E2G
Maj/Min$Tetrachord 54.2 54.3 B2E2G2G#
HW$Diminished$Tetrachord 54.2 54.4 G2G#2A#2B
SMC$(axis$E2F) 56.1 56.2 [E2F]2[F#2Eb]
Chromatic$Tetrachord 56.1 56.2 E2F2F#2Eb
HW$Diminished$Tetrachord 56.1 56.3 F2F#2Eb2D
Diminished$Trichord 56.3 56.4 F#2A2C
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SMC$(axis$F) 57.2 57.4 [F#2E]2[Eb2G]
Maj/Min$Tetrachord 58.4 59.1 G2Bb2B2D
Augmented$Tetrachord 58.4 59.2 Bb2B2D2Eb
HW$Diminished$Tetrachord 59.1 59.2 B2D2Eb2C
Diminished$Tetrachord 60.1 60.3 A2F#2Eb2C
Chorus'6
HW$Diminished$Tetrachord 61.3 62.1 D2F2Gb2Eb
SMC$(axis$F) 62.4 63.1 [F]2[E2Gb]
Chromatic$Trichord 62.4 63.1 F2E2Gb
Whole$Tone$Trichord 62.4 63.2 E2Gb2Ab
HW$Diminished$Tetrachord 64.2 65.1 E2F2(E)2Ab2G
Adjacent$4ths$Tetrachord 65.1 65.2 Ab2G2Eb2D
[01356]$Pentachord 65.1 65.3 Ab2G2Eb2D2F2(G)
SMC$(axis$C) 65.3 65.4 [F2G]2[C]
Quartal$Trichord 65.3 65.4 F2G2C
IGR$Tetrachord 65.3 66.1 F2G2C2Bb2(G)
SMC$(axis$G) 66.1 67.2 [G]2[D2C]2[G]2[C2D]
Chromatic$Trichord 67.3 67.4 Eb2E2F2(E)
SMC$(axis$Db) 68.1 68.2 [Db]2[Cb2Eb]
Whole$Tone$Trichord 68.1 68.2 Db2Cb2Eb
SMC$(axis$C) 69.1 69.2 [Bb2D]2[C]
Whole$Tone$Trichord 69.1 69.2 Bb2D2C
Chromatic$Tetrachord 69.2 70.1 C2Cb2Bb2A2Ab2(Bb)2(Cb)2(Bb)
SMC$(axis$A) 69.3 69.4 [A]2[Ab2Bb]
Minor$7$Tetrachord 70.1 70.3 Bb2G2Eb2C
Minor$7$Tetrachord 70.3 71.2 C2A2F2D2(C)
SMC$(axis$G) 71.1 71.3 [D2C]2[G]
Quartal$Trichord 71.1 71.3 D2C2G
Chorus'7
SMC$(axis$Cb) 73.1 73.3 [C2Bb]2[Cb]
Chromatic$Tetrachord 73.1 73.4 C2Bb2Cb2Db2(Bb)
Chromatic$Trichord 73.4 74.1 Bb2A2Ab2(Bb)
Chromatic$Trichord 74.1 74.3 Bb2Cb2(Bb)2A
Diminished$Tetrachord 74.3 75.1 A2Gb2Eb2C2(Gb)
Dorian$Tetrachord 75.1 76.4 Gb2Ab2F2Eb2(F)2(Eb)
Chromatic$Tetrachord 77.1 78.4 D2Eb2(Eb)2Db2(D)2(Eb)2E2(E)2(E)2(E)
SMC$(axis$D) 77.2 77.4 [Eb2Db]2[D]
Minor$7$Tetrachord 79.4 80.2 D2B2F#2A
SMC$(axis$G#2A) 80.1 80.2 [B2F#]2[A2G#]
Dorian$Tetrachord 80.1 80.2 B2F#2A2G#
Adjacent$4ths$Tetrachord 80.3 81.1 Eb2D2Ab2G
Minor$7$Tetrachord 81.2 81.4 G2C2Eb2Bb2(G)
Minor$7$Tetrachord 84.3 85.1 Eb2G2C2Bb2(G)
IGR$Tetrachord 84.4 86.1 C2Bb2G2F2(Bb)2(G)2(F)2(C)
Chorus'8
Chromatic$Trichord 87.2 88.1 Eb2D2Db2(Eb)
SMC$(axis$D) 87.2 88.1 [D]2[Db2Eb]
Diminished$Trichord 87.4 88.2 Eb2A2F#2(D#)
SMC$(axis$B) 88.2 88.3 [B]2[E2F#]
Quartal$Trichord 88.2 88.3 B2E2F#
IGR$Tetrachord 88.2 88.3 B2E2F#2A2(B)
Chromatic$Trichord 88.4 88.4 D2D#2E
Pentatonic$Scale$Pentachord 89.3 90.1 Ab2E2F#2(G#)2B2C#2(G#)
SMC$(axis$F#) 89.3 89.4 [Ab2E]2[F#]
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Whole$Tone$Trichord 89.3 89.4 Ab2E2F#2(G#)
IGR$Tetrachord 89.4 90.1 F#2G#2B2C#2(G#)
Whole$Tone$Trichord 90.3 90.3 G#2F#2E
SMC$(axis$B) 90.3 90.4 [E2F#]2[B]2[E2F#]
Quartal$Trichord 90.3 90.4 E2F#2B2(E)2(F#)
Chromatic$Trichord 90.4 91.1 F#2G2Ab
Chromatic$Pentachord 91.1 91.2 Eb2D2(Eb)2E2F2F#
HW$Diminished$Tetrachord 91.3 91.4 D2B2C2Eb
HW$Diminished$Tetrachord 92.1 92.2 Bb2A2F#2G
Diminished$Trichord 92.2 92.3 C2Eb2Gb
Maj/Min$Tetrachord 93.1 93.2 A2F#2C#2A#2(F#)
SMC$(axis$Ab) 93.3 93.4 [A#2F#]2[A2G]
HW$Diminished$Tetrachord 93.3 94.1 A#2F#2A2G2(G)
Diminished$Trichord 94.3 94.3 Db2(Db)2E2G
Minor$7$Tetrachord 94.3 94.4 E2G2B2D2(E)
Dorian$Tetrachord 94.4 95.1 D2E2F2G2(G)
Chorus'9
SMC$(axis$C) 97.1 97.2 [Db2B]2[C]
Chromatic$Trichord 97.1 97.2 Db2B2C
SMC$(axis$Bb) 97.3 97.4 [Bb]2[A2B]
Chromatic$Trichord 97.3 97.4 Bb2A2B
Dorian$Tetrachord 97.3 98.1 A2B2D2(A)2C
Augmented$Trichord 99.3 99.3 B2G2Eb2(B)
Whole$Tone$Tetrachord 100.2 100.3 E2F#2G#2A#
Whole$Tone$Trichord 100.3 100.4 D2C2Bb
Chromatic$Tetrachord 101.1 101.2 F2E2Eb2D
SMC$(axis$G) 101.2 101.2 [D2C]2[G]
Quartal$Trichord 101.2 101.2 D2C2G
Whole$Tone$Trichord 102.3 102.4 C2Bb2Ab
SMC$(axis$Eb) 102.3 103.1 [Bb2Ab]2[Eb]2[A]
Chromatic$Tetrachord 103.1 103.3 A2Bb2G2Ab
Dorian$Tetrachord 103.3 104.1 Ab2Cb2Db2Bb
Chromatic$Trichord 104.1 104.3 Bb2A2Ab2(Bb)2(A)
SMC$(axis$A) 104.1 104.2 [A]2[Ab2Bb]2[A]
Diminished$Trichord 104.3 104.4 A2F#2D#
HW$Diminished$Tetrachord 105.2 105.3 D2Db2E2F
Chromatic$Trichord 105.3 105.4 E2F2F#
Quartal$Trichord 105.4 106.1 F#2Db2B
SMC$(axis$C) 105.4 106.2 [F#]2[Db2B]2[C]
Maj/Min$Tetrachord 106.2 107.2 Eb2Bb2F#2G2(F#)2(G)2(Bb)
Minor$7$Tetrachord 107.2 107.3 G2Bb2D2F
Chromatic$Trichord 107.4 108.1 D2D#2E
Diminished$Trichord 108.1 108.2 E2G2A#
Whole$Tone$Trichord 108.3 108.4 B2C#2D#
Chorus'10
Dominant$9$Pentachord 109.1 109.4 C2Bb2G2D2(G)2E2(G)
Quartal$Trichord 112.1 112.2 Bb2F2(Bb)2Eb
Adjacent$4ths$Tetrachord 112.2 112.4 Eb2D2Bb2A
Augmented$Tetrachord 112.3 113.1 Bb2A2Gb2F
HW$Diminished$Tetrachord 112.4 113.2 Gb2F2Eb2D
HW$Diminished$Tetrachord 114.1 114.4 Bb2(Bb)2Ab2(Bb)2Cb2(Ab)2G
Chromatic$Trichord 114.3 115.1 Ab2G2F2Gb
SMC$(axis$Gb) 114.4 115.2 [G2F]2[Gb]2[Db2Cb]2[Gb]
Quartal$Trichord 115.1 115.2 Gb2Db2Cb2(Gb)
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Minor$7$Tetrachord 115.2 115.4 Gb2A2(Gb)2D2B
Minor$7$Tetrachord 115.4 116.1 D2B2E2G
Quartal$Trichord 116.3 116.4 Bb2F2C
IGR$Tetrachord 116.3 117.1 Bb2F2C2Eb2(Bb)2(F)
Dorian$Tetrachord 117.2 117.3 Ab2Bb2Cb2Db
Whole$Tone$Trichord 117.3 117.4 Cb2Db2Eb
SMC$(axis$Eb) 117.4 118.1 [Eb]2[Bb2Ab]
Quartal$Trichord 117.4 118.2 Eb2Bb2Ab2(Bb)
Dorian$Tetrachord 117.4 118.2 Bb2Ab2(Bb)2Cb2Db
Whole$Tone$Trichord 118.2 118.3 Cb2Db2Eb2(Eb)
Chorus'11
SMC$(axis$F) 121.1 121.2 [Eb2G]2[F]
Whole$Tone$Trichord 121.1 121.4 Eb2G2F2(F)2(Eb)
Adjacent$4ths$Tetrachord 122.1 122.3 A2Bb2D2(D)2Eb
Chromatic$Tetrachord 124.1 124.3 A2Ab2G2Gb
Augmented$Tetrachord 124.2 125.1 G2Gb2Eb2D
SMC$(axis$D) 125.3 125.4 [D]2[Db2Eb]
Chromatic$Trichord 125.3 125.4 D2Db2Eb
Whole$Tone$Trichord 125.4 126.1 Db2Eb2B
Dorian$Tetrachord 126.2 126.3 G#2A#2B2C#
SMC$(axis$C) 126.3 126.4 [B2C#]2[C]
Chromatic$Tetrachord 126.3 126.4 B2C#2C2Bb
Major$7$Tetrachord 127.1 127.3 Bb2A2F2D
Minor$7$Tetrachord 127.2 127.3 A2F2D2C
SMC$(axis$G) 127.3 127.4 [D2C]2[G]
Quartal$Trichord 127.3 127.4 D2C2G
HW$Diminished$Tetrachord 127.4 128.1 G2Bb2A2F#
Diminished$Trichord 128.1 128.2 A2F#2D#
Minor$7$Tetrachord 128.1 128.3 F#2D#2B2Ab
Diminished$Trichord 128.2 128.4 B2Ab2D
SMC$(axis$G2G#) 130.2 130.3 [F2Bb]2[A2F#]
Augmented$Tetrachord 130.2 130.3 F2Bb2A2F#
Quartal$Trichord 130.3 130.4 F#2B2E
Minor$7$Tetrachord 131.1 131.3 G#2Db2Bb2F
Adjacent$4ths$Tetrachord 131.2 132.1 A#2F2F#2(A#)2B
Whole$Tone$Trichord 132.1 132.2 B2C#2D#
IGR$Tetrachord 132.1 132.3 C#2D#2F#2G#
Whole$Tone$Trichord 132.2 132.3 F#2G#2A#
Dorian$Tetrachord 132.3 132.4 G#2A#2B2C#
Chromatic$Tetrachord 132.3 133.1 A#2B2C#2C
SMC$(axis$C) 132.4 133.1 [B2C#]2[C]
Chorus'12
Quartal$Trichord 133.1 133.2 C2G2D2(C)
SMC$(axis$G) 133.1 133.2 [G]2[D2C]
IGR$Tetrachord 133.1 133.3 C2G2D2(C)2F
SMC$(axis$Gb) 134.3 134.4 [Gb]2[Db2Cb]
Quartal$Trichord 134.3 134.4 Gb2Db2Cb
Augmented$Trichord 135.2 135.3 Gb2Bb2D
Chromatic$Tetrachord 135.3 136.1 D2Eb2E2F
Minor$7$Tetrachord 136.1 136.3 F2D2C2A
SMC$(axis$Ab) 136.4 137.1 [E2C]2[Ab]
Augmented$Trichord 136.4 137.2 E2C2Ab2(E)
Dorian$Tetrachord 138.3 138.4 Bb2Db2Eb2C
Maj/Min$Tetrachord 138.4 139.1 Eb2C2B2G#
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SMC$(axis$F#) 139.1 139.3 [G#2E]2[F#]
Whole$Tone$Trichord 139.1 139.4 G#2E2F#2(G#)
SMC$(axis$G) 139.3 139.4 [F#2G#]2[G]
Chromatic$Trichord 139.3 139.4 F#2G#2G
Maj/Min$Tetrachord 141.1 141.2 C2Eb2B2G#
Major$7$Tetrachord 141.2 141.4 Eb2B2G#2E
Pentatonic$Scale$Pentachord 141.3 142.1 B2G#2E2F#2(G#)2C#
SMC$(axis$F#) 141.3 141.4 [G#2E]2[F#]
Whole$Tone$Trichord 141.3 142.1 G#2E2F#2(G#)
Major$7$Tetrachord 142.1 142.4 G#2C#2E2A
Quartal$Trichord 142.4 143.1 E2A2D
SMC$(axis$D) 143.1 143.2 [D]2[C#2D#]
Chromatic$Trichord 143.1 143.2 D2C#2D#
IGR$Tetrachord 143.1 143.3 C#2D#2F#2G#
Whole$Tone$Trichord 143.2 143.3 F#2G#2A#
Dorian$Tetrachord 143.3 143.4 G#2A#2B2C#
Whole$Tone$Trichord 143.4 144.2 B2C#2D#2F2(Db)
SMC$(axis$D#) 144.1 144.2 [D#]2[F2Db]
Chorus'13
HW$Diminished$Tetrachord 145.3 146.2 Bb2A2Gb2G2(G)
Diminished$Trichord 145.2 147.3 Cb2Ab2D
Chromatic$Trichord 146.4 147.1 Bb2A2Ab2(Bb)
SMC$(axis$A) 146.4 147.1 [A]2[Ab2Bb]
IGR$Tetrachord 147.4 148.2 C2Eb2F2Bb
SMC$(axis$Bb) 147.4 148.2 [Eb2F]2[Bb]
Quartal$Trichord 147.4 148.2 Eb2F2Bb
Maj/Min$Tetrachord 148.2 149.1 Bb2G2(Bb)2B2D
Augmented$Tetrachord 148.3 149.2 Bb2B2D2Eb
Chromatic$Tetrachord 149.1 149.2 D2Eb2E2F
Adjacent$4ths$Tetrachord 149.2 149.3 E2F2C2Cb
Chromatic$Trichord 149.3 149.4 C2Cb2Bb
SMC$(axis$Bb) 149.4 150.1 [Bb]2[F2Eb]
Quartal$Trichord 149.4 150.1 Bb2F2Eb
IGR$Tetrachord 149.4 150.1 Bb2F2Eb2C
SMC$(axis$C) 150.1 150.2 [C]2[G2F]
Quartal$Trichord 150.1 150.2 C2G2F
IGR$Tetrachord 150.1 150.3 C2G2F2D
Pentatonic$Scale$Pentachord 150.1 150.4 C2G2F2D2Bb2(C)
Minor$7$Tetrachord 150.2 150.3 G2F2D2Bb
SMC$(axis$C) 150.3 150.4 [D2Bb]2[C]
Whole$Tone$Trichord 150.3 150.4 D2Bb2C
Quartal$Trichord 150.4 151.1 Eb2Bb2F
SMC$(axis$G) 151.1 151.2 [F2A]2[G]
Whole$Tone$Trichord 151.1 151.3 F2A2G2(F)
Whole$Tone$Trichord 151.4 152.1 D2E2F#
SMC$(axis$F) 151.4 152.4 [E2F#]2[F]
Diminished$Tetrachord 153.3 153.4 D2F2Ab2B
Whole$Tone$Trichord 153.4 153.4 B2C#2D#
Chromatic$Trichord 153.4 154.2 D#2E2F2(Eb)
SMC$(axis$E) 153.4 154.2 [E]2[F2Eb]
Whole$Tone$Tetrachord 153.4 154.3 F2Eb2Db2Cb
Minor$7$Tetrachord 154.3 155.1 Db2Cb2Ab2E2(G#)
Whole$Tone$Trichord 154.3 155.1 Ab2E2(G#)2F#
SMC$(axis$F#) 154.4 155.1 [E2G#]2[F#]
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SMC$(axis$D2D#) 155.2 155.2 [D#2D]2[C#2E]
Chromatic$Tetrachord 155.2 155.2 D#2D2C#2E
Whole$Tone$Trichord 155.2 155.3 E2F#2G#
IGR$Tetrachord 155.3 155.3 F#2G#2B2C#
Whole$Tone$Trichord 155.3 155.4 B2C#2D#
Diminished$Trichord 156.3 156.4 Bb2G2Db
Chorus'14
SMC$(axis$F#) 157.2 157.2 [F#]2[C#2B]
Quartal$Trichord 157.2 157.2 F#2C#2B
IGR$Tetrachord 157.2 157.4 C#2B2E2F#2(C#)
SMC$(axis$B) 157.2 157.3 [B]2[E2F#]
Quartal$Trichord 157.2 157.3 B2E2F#
Whole$Tone$Trichord 157.4 157.4 C#2D#2E#
HW$Diminished$Tetrachord 157.4 158.1 D#2E#2F#2D
SMC$(axis$C2Db) 158.2 158.3 [Eb2Bb]2[F#2G]
Maj/Min$Tetrachord 158.2 158.3 Eb2Bb2F#2G
Diminished$Trichord 159.2 159.4 G2Bb2Db
Minor$7$Tetrachord 159.3 160.1 Bb2Db2Eb2F#
Whole$Tone$Trichord 160.2 160.3 E2F#2G#
IGR$Tetrachord 160.3 160.4 F#2G#2B2C#
Whole$Tone$Trichord 160.4 161.1 B2C#2D#
Augmented$Tetrachord 161.1 161.2 D#2E2G2G#2(G)
Chromatic$Tetrachord 161.2 161.3 G2G#2(G)2Gb2F
HW$Diminished$Tetrachord 161.3 162.1 Gb2F2Eb2D
Major$7$Tetrachord 161.4 162.2 Eb2D2G2Bb2(D)
SMC$(axis$C) 162.2 162.3 [Bb2D]2[C]
Whole$Tone$Trichord 162.2 162.3 Bb2D2C
Chromatic$Tetrachord 162.3 162.4 C2Cb2Bb2A
SMC$(axis$A) 163.1 163.2 [Ab2Bb]2[A]
Chromatic$Trichord 163.1 163.2 Ab2Bb2A
SMC$(axis$D) 163.4 164.1 [E2C]2[D]
Whole$Tone$Trichord 163.4 164.1 E2C2D2(E)
IGR$Tetrachord 164.1 164.2 D2E2G2A
Pentatonic$Scale$Pentachord 164.1 164.3 D2E2G2A2B
Whole$Tone$Trichord 164.2 164.3 G2A2B
Chromatic$Trichord 165.4 166.1 Bb2A2Ab
Major$7$Tetrachord 166.3 167.1 F#2D2B2G2(F#)
Chromatic$Tetrachord 167.1 167.3 G2F#2E2F2(F#)
SMC$(axis$F) 167.1 167.2 [F#2E]2[F]
SMC$(axis$E2F) 167.2 167.3 [E2F]2[F#2Eb]
HW$Diminished$Tetrachord 167.2 167.4 F2F#2Eb2D2(F#)
Minor$7$Tetrachord 167.4 168.2 D2F#2A2(D)2B
Dorian$Tetrachord 168.1 168.2 A2D2B2C
HW$Diminished$Tetrachord 168.1 168.3 D2B2C2Eb
Quartal$Trichord 168.3 168.4 Eb2Bb2F2(Bb)
Chorus'15
Whole$Tone$Trichord 169.1 169.2 Ab2Bb2C
SMC$(axis$F) 169.1 169.2 [Bb2C]2[F]
Quartal$Trichord 169.1 169.2 Bb2C2F
SMC$(axis$F) 169.2 169.3 [F]2[Eb2G]
Whole$Tone$Trichord 169.2 169.3 F2Eb2G
SMC$(axis$Bb) 170.1 170.2 [Bb]2[Eb2F]
Quartal$Trichord 170.1 170.2 Bb2F2Eb
IGR$Tetrachord 170.1 170.3 Bb2F2Eb2C
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SMC$(axis$F) 170.3 170.4 [Eb2G]2[F]
Minor$7$Tetrachord 170.4 171.1 G2F2D2Bb
SMC$(axis$C) 171.1 171.2 [D2Bb]2[C]
Quartal$Trichord 171.2 171.3 Eb2Bb2F
	   172	  
Take	  the	  Coltrane	  Totals
Symmetrical+Techniques #+of+uses
SMC 85
Trichords
Chromatic 31
Whole+Tone 42
Diminished 16
Augmented 3
Quartal 31
Tetrachords
HW+Diminished 19
Whole+Tone 3
French+6th 0
Minor+7+ 22
Adjacent+4ths 8
Chromatic 21
Augmented 10
Dorian 21
IGR 21
Major/Minor 11
Diminished 3
Major+7 7
Z 0
Pentachords
Chromatic 1
Whole+Tone 0
Pentatonic+Scale 6
Dominant+9 1
Palindrome
True+Palindrome 2
PitchJClass+Palindrome 0
Phrase+Palindrome 0
Other
[01356]+Pentachord 2
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The	  Creeper	  
Technique From-Bar.Beat To-Bar.Beat Notes
Phrase'Palindrome 1.3 4.4 [Bb5A]5[Eb5G5D5G5Eb]5[Bb5A]5{Eb5G5D5G5Eb]5[Bb5A]
True'Palindrome 1.4 3.2 Eb5G5D5G5Eb
True'Palindrome 3.4 4.3 Eb5G5D5G5Eb
Chromatic'Trichord 4.3 5.1 Bb5A5Ab
Adjacent'4ths'Tetrachord 6.1 6.2 D5Eb5G5Ab
Whole'Tone'Tetrachord 6.2 6.4 Ab5Bb5C5D5(C)5(Bb)
SMC'(axis'C) 7.1 7.4 [A5Eb]5[G5F]
Whole'Tone'Tetrachord 7.1 7.4 A5Eb5G5F
Maj/Min'Tetrachord 8.1 8.1 D5F5Gb5A
Whole'Tone'Trichord 8.1 8.2 A5B5Db
SMC'(axis'C) 8.2 8.3 [B5Db]5C
Chromatic'Trichord 8.2 8.3 B5Db5C5(B)
Chromatic'Tetrachord 8.3 9.2 B5Bb5A5Ab5(Bb)5(B)5(Bb)5(A)
SMC'(axis'A) 8.4 8.4 [A]5[Ab5Bb]
Chromatic'Tetrachord 10.2 10.4 Bb5B5Db5C5(Bb)
Whole'Tone'Trichord 10.3 11.1 C5Bb5Ab
Chorus'2
Minor'7'Tetrachord 15.3 15.4 Gb5Db5Eb5(Gb)5Bb
SMC'(axis'C) 16.1 16.2 [Cb5Db]5[C]
Chromatic'Trichord 16.1 16.2 Cb5Db5C5B
Chromatic'Trichord 16.3 16.3 Bb5A5Ab
HW'Diminished'Tetrachord 16.3 16.4 A5Ab5Gb5F
SMC'(axis'Bb) 16.4 16.4 [F5Eb]5[Bb]
Quartal'Trichord 16.4 16.4 F5Eb5Bb
French'6th'Tetrachord 17.1 18.1 D5(D)5Ab5E5(D)5(E)5(Ab)5(D)5(E)5(Ab)5(Bb)5(D)5(E)
SMC'(axis'Eb) 17.4 17.4 [D5E]5[Ab5Bb]
Whole'Tone'Pentachord 17.4 18.1 Ab5Bb5D5E5C
SMC'(axis'D) 18.1 18.1 [D]5[E5C]
Chromatic'Pentachord 18.1 18.3 C5B5Bb5A5Ab
Augmented'Tetrachord 18.2 18.3 A5Ab5F5E
SMC'(axis'D) 18.3 18.4 [E5C]5[D]
SMC'(axis'F) 19.4 20.1 [Bb5C]5[F]
Quartal'Trichord 19.4 20.1 Bb5C5F
HW'Diminished'Tetrachord 20.1 20.3 Bb5B5Db5C5(B)5(Bb)
Chromatic'Pentachord 20.1 20.3 A5Bb5B5Db5C5(B)5(Bb)5(A)
SMC'(axis'C) 20.2 20.2 [B5Db]5[C]
HW'Diminished'Tetrachord 20.3 20.3 Bb5A5G5Gb
Augmented'Tetrachord 20.3 20.4 G5F#5Eb5D
Whole'Tone'Trichord 20.4 21.1 D5C5Bb
Dorian'Tetrachord 20.4 21.1 C5Bb5A5G
Chromatic'Trichord 23.2 24.2 A5Ab5G5(G)
Chromatic'Trichord 24.3 25.2 C5B5Bb5(Bb)5(Bb)
Chorus'3
Diminished'Trichord 27.2 28.2 F5D5Ab5(D)5(F)
[02346]'Pentachord 28.3 28.4 D5F5Eb5Db5Cb5(Eb)5(Db)
Whole'Tone'Tetrachord 28.3 28.4 F5Eb5Db5Cb5(Eb)5(Db)
SMC'(axis'Db) 28.3 28.4 [Db]5[Cb5Eb]5[Db]
SMC'(axis'C#) 29.2 29.3 [C#]5[D5C]
Whole'Tone'Tetrachord 29.2 30.1 D5C5Bb5Ab5(D)5(C)
SMC'(axis'B) 29.3 29.4 [C5Bb]5[Ab5D]
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Chromatic'Pentachord 30.1 30.2 C5B5Bb5A5Ab5(Bb)5(B)
SMC'(axis'A) 30.1 30.2 [A]5[Ab5Bb]
Maj/Min'Tetrachord 30.2 30.3 B5D5Bb5G
Dominant'9'Pentachord 30.2 30.4 D5Bb5G5E5C5(D)5(E)
Diminished'Trichord 30.3 30.3 Bb5G5E
SMC'(axis'D) 30.3 30.4 [E5C]5[D]
Whole'Tone'Trichord 30.3 30.4 E5C5D5(E)
Dorian'Tetrachord 30.4 31.1 D5E5F5(E)5G
SMC'(axis'G) 31.1 31.3 [G]5[A5F]
Augmented'Trichord 31.3 31.3 A5F5Db
Diminished'Trichord 31.3 31.4 Db5Bb5E
SMC'(axis'A) 31.4 31.4 [Eb]5[A]5[Ab5Bb]
Chromatic'Trichord 31.4 31.4 A5Ab5Bb
SMC'(axis'C) 32.1 32.1 [B5C#]5[C]
Chromatic'Trichord 32.1 32.1 B5C#5C5(B)
Chromatic'Trichord 32.2 32.3 Bb5A5Ab5(Bb)5(A)
SMC'(axis'A) 32.2 32.3 [A]5[Ab5Bb]5[A]
Diminished'7'Tetrachord 32.3 32.3 A5Gb5Eb5C
Major'7'Tetrachord 32.4 33.1 Gb5F5Db5Bb5(Db)
SMC'(axis'Eb) 33.3 33.4 [D5E]5[Db5F]
HW'Diminished'Tetrachord 33.3 34.1 D5E5Db5F5(D)5(Db)
SMC'(axis'D) 33.4 34.3 [D]5[Db5Eb]5[C5E]5[Db5Eb]
HW'Diminished'Tetrachord 34.1 34.4 Db5Eb5C5E5(Db)5(Eb)5(C)
Dorian'Tetrachord 34.4 34.4 C5Bb5A5G
Whole'Tone'Trichord 35.1 35.2 Gb5Ab5Bb
SMC'(axis'Eb) 35.2 35.3 [F5Db]5[Eb]
Minor'7'Tetrachord 35.3 35.4 Db5Eb5Gb5Bb5(Db)
Chorus'4
Adjacent'4ths'Tetrachord 37.1 37.4 C5Db5(C)5Ab5G
Chromatic'Trichord 39.1 39.3 F#5G5(F#)5(G)5Ab
Augmented'Tetrachord 39.3 39.4 G5Ab5B5C5(Ab)5(B)
SMC'(axis'C) 39.4 40.1 [B5Db]5[C]
Chromatic'Pentachord 39.4 40.2 B5Db5C5(B)5Bb5A5Ab5(Bb)5(B)
SMC'(axis'A) 40.2 40.2 [A]5[Ab5Bb]
French'6th'Tetrachord 40.3 40.4 D5Bb5Ab5E
Chromatic'Trichord 40.4 40.4 E5Eb5D
HW'Diminished'Tetrachord 41.1 41.2 D5C#5E5(D)5F
Chromatic'Trichord 41.3 41.4 Bb5A5Ab5(Bb)
SMC'(axis'A) 41.3 41.4 [A]5[Ab5Bb]
SMC'(axis'C) 42.2 42.2 [Bb5D]5[C]
Whole'Tone'Tetrachord 42.2 42.2 Bb5D5C5E
SMC'(axis'D) 42.2 42.2 [D]5[C5E]
Dorian'Tetrachord 42.3 42.4 G5E5F5D
Whole'Tone'Trichord 43.2 44.1 D5C5E5(C)5(D)5(E)
SMC'(axis'D) 43.4 44.1 [E5C]5[D]
Augmented'Trichord 44.1 44.2 F5A5Db
SMC'(axis'B) 44.1 44.2 [A5Db]5[B]
Whole'Tone'Tetrachord 44.1 44.3 A5Db5B5Eb5(Db)
SMC'(axis'Db) 44.2 44.3 [Db]5[B5Eb]5[Db]
IGR'Tetrachord 44.2 44.4 Eb5Db5Ab5Bb5(Db)5(Bb)5(Ab)
Pentatonic'Scale'Pentachord 44.2 44.4 Eb5Db5Ab5Bb5(Db)5(Bb)5(Ab)5Gb5(Eb)
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Whole'Tone'Trichord 44.4 44.4 Bb5Ab5Gb
SMC'(axis'D) 45.1 45.1 [D]5[G5A]5[D]
Quartal'Trichord 45.1 45.1 D5A5G5(D)
Diminished'Trichord 45.2 45.3 Bb5G5E
SMC'(axis'A) 45.2 45.3 [E5D]5[A]
Quartal'Trichord 45.2 45.3 E5D5A
Chromatic'Trichord 45.4 46.1 Bb5A5Ab5(Bb)
SMC'(axis'Ab) 46.1 46.1 [Ab]5[Bb5Gb]
Whole'Tone'Trichord 46.1 46.1 Ab5Bb5Gb
IGR'Tetrachord 46.1 46.2 Gb5Db5B5E5(Gb)
SMC'(axis'B) 46.2 46.2 [B]5[E5Gb]
Quartal'Trichord 46.2 46.2 B5E5Gb
Whole'Tone'Tetrachord 46.2 46.3 E5Gb5Ab5Bb
Dorian'Tetrachord 46.3 46.3 Ab5Bb5Cb5Db
Whole'Tone'Trichord 46.3 46.4 Cb5Db5Eb
Chromatic'Tetrachord 46.4 47.1 Eb5E5F#5(E)5F
SMC'(axis'F) 46.4 47.1 [F#5E]5[F]
Dorian'Tetrachord 47.3 48.4 Eb5C5Db5(C)5Bb5(Bb)
[01356]'Pentachord 48.1 49.3 C5Db5(C')5Bb5(Bb)5Ab5(Ab)5(Bb)5(Ab)5(Ab)5G
Whole'Tone'Trichord 48.2 49.3 C5Bb5(Bb)5Ab5(Ab)5(Bb)5(Ab)5(Ab)
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The	  Creeper	  Totals
Symmetrical+Techniques #+of+uses
SMC 35
Trichords
Chromatic 13
Whole+Tone 10
Diminished 4
Augmented 2
Quartal 5
Tetrachords
HW+Diminished 6
Whole+Tone 7
French+6th 2
Minor+7th 2
Adjacent+4ths 2
Chromatic 3
Augmented 3
Dorian 6
IGR 2
Major/Minor 2
Diminished 0
Major+7th 1
Z 0
Pentachords
Chromatic 4
Whole+Tone 1
Pentatonic+Scale 1
Dominant+9 1
Palindrome
True+Palindrome 2
PitchJClass+Palindrome 0
Phrase+Palindrome 1
Other
[01356]+Pentachord 1
[02346]+Pentachord 1
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The	  Oracle	  
	  	  	  
Technique From-Bar.Beat To-Bar.Beat Notes
Chorus'1
HW#Diminished#Tetrachord 1.2 2.1 C6Db6A6(C)6Bb
SMC#(axis#Bb) 2.1 2.1 [Bb]6[F6Eb]6[Bb]
Quartal#Trichord 2.1 2.1 Bb6F6Eb6(Bb)
Whole#Tone#Tetrachord 2.2 3.2 A6F6(A)6G6Eb6(G)6(F)
SMC#(axis#G) 2.3 3.1 [F6A]6[G]
SMC#(axis#F) 3.1 3.2 [Eb6G]6[F]
SMC#(axis#Bb) 3.2 3.3 [Bb]6[F6Eb]
Quartal#Trichord 3.2 3.3 Bb6F6Eb
IGR#Tetrachord 3.2 3.3 Bb6F6Eb6C
Diminished#Trichord 3.3 3.3 Eb6C6A6(C)
SMC#(axis#G) 4.1 4.2 [G]6[A6F]6[G]
Whole#Tone#Trichord 4.1 4.2 G6A6F6(G)
SMC#(axis#Eb) 6.2 6.3 [Db6F]6[Eb]
Whole#Tone#Trichord 6.2 6.3 Db6F6Eb6(Db)
Whole#Tone#Trichord 6.4 7.3 C6Ab6(C)6Bb
SMC#(axis#Bb) 7.2 7.3 [Ab6C]6[Bb]
Dorian#Tetrachord 7.3 7.3 Bb6F6Ab6G
SMC#(axis#F) 8.1 8.1 [Eb6G]6[F]
Whole#Tone#Tetrachord 8.1 8.1 Eb6G6F6Db
Diminished#Trichord 8.2 8.2 Bb6G6E
Minor#7#Tetrachord 8.2 8.3 A6F#6D6B6(F#)
SMC#(axis#D) 9.2 9.3 [D]6[C#6D#]
Whole#Tone#Trichord 9.2 9.3 D#6C#6(D#)6B
Minor#7#Tetrachord 10.1 10.4 Ab6F6Bb6(Ab)6Db6(Bb)
Pentatonic#Scale#Pentachord 10.1 11.3 Ab6F6Bb6(Ab)6Db6(Bb)6Eb6(Db)6(Eb)6(F)6(Ab)6(Bb)6(Db)6(Eb)
IGR#Tetrachord 10.2 10.3 Ab6Db6Bb6Eb
Whole#Tone#Trichord 11.1 11.2 Db6Eb6F
IGR#Tetrachord 11.2 11.2 Eb6F6Ab6Bb
IGR#Tetrachord 11.2 11.3 Ab6Bb6Db6Eb
Chromatic#Trichord 11.3 12.1 Eb6E6F6(Eb)
SMC#(axis#E) 11.3 12.1 [E]6[F6Eb]
SMC#(axis#Eb) 12.1 12.2 [Eb]6[D6E]
Chromatic#Trichord 12.1 12.2 Eb6D6E
SMC#(axis#D) 12.1 12.3 [D]6[E6C]6[D]
Whole#Tone#Trichord 12.1 12.3 D6E6C6(D)
SMC#(axis#B) 12.3 12.3 [B]6[F#6E]
IGR#Tetrachord 12.3 13.1 B6F#6E6A
Chromatic#Tetrachord 13.1 13.2 A6C6B6(A)6Bb6(A)
SMC#(axis#Bb) 13.1 13.2 [B6A]6[Bb]
SMC#(axis#A) 13.2 13.3 [A]6[Ab6Bb]
IGR#Tetrachord 13.3 14.1 Bb6Ab6F6Eb
SMC#(axis#Eb) 14.1 14.2 [Eb]6[Cb6G]
Augmented#Trichord 14.1 14.2 Eb6Cb6G
Dorian#Tetrachord 14.2 14.2 G6Bb6Ab6F
IGR#Tetrachord 14.2 14.3 Bb6Ab6F6Eb6(Bb)
SMC#(axis#Bb) 14.2 14.3 [F6Eb]6[Bb]
Quartal#Trichord 14.2 14.3 F6Eb6Bb
SMC#(axis#F#6G) 14.3 15.1 [Eb6Bb]6[G6F#]
Maj/Min#Tetrachord 14.3 15.1 Eb6Bb6G6F#
Chromatic#Tetrachord 15.2 15.3 F#6F6E6Eb
Quartal#Trichord 16.2 16.3 Bb6F6C6(Bb)
SMC#(axis#F) 16.2 16.3 [F]6[C6Bb]
Whole#Tone#Trichord 17.1 17.2 F6Db6Eb6F
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SMC#(axis#Db) 17.2 17.3 [Bb]6[Db6G]6[Bb]
Diminished#Trichord 17.2 17.3 Bb6Db6G6(Bb)6(Db)
Chromatic#Pentachord 17.3 18.1 Eb6E6F6(E)6(Eb)6D6Db
Chromatic#Tetrachord 19.1 20.1 C6B6Bb6A
Chromatic#Trichord 19.3 20.1 Ab6G6Gb
Chromatic#Tetrachord 20.2 20.3 F6E6Eb6D
Diminished#Trichord 20.3 20.3 Db6G6(Db)6Bb
Chromatic#Trichord 21.1 21.2 B6Bb6A
Chromatic#Tetrachord 21.2 21.3 Bb6A6Ab6G
Chromatic#Tetrachord 22.1 22.2 Bb6A6Ab6G
Diminished#Trichord 22.2 22.3 G6E6Bb6(G)
Chromatic#Tetrachord 22.3 23.1 G6Gb6F6E
Chromatic#Trichord 23.2 23.2 E6Eb6D
SMC#(axis#Bb) 24.1 24.1 [Bb]6[F6Eb]
Quartal#Trichord 24.1 24.1 Bb6F6Eb
Whole#Tone#Trichord 24.1 24.2 F6Eb6Db6(Db)
Whole#Tone#Tetrachord 25.3 26.1 F6A6G6B
SMC#(axis#G) 25.3 26.1 [F6A]6[G]
SMC#(axis#A) 25.3 26.1 [A]6[G6B]
Maj/Min#Tetrachord 27.1 27.2 G6Bb6B6D
Whole#Tone#Trichord 27.3 28.1 E6D6C6(D)
Major#7#Tetrachord 28.2 28.3 Eb6Gb6Bb6(Bb)6B6(Eb)
Chromatic#Trichord 28.3 29.1 C6B6Bb
Chromatic#Trichord 29.2 29.2 A6Bb6B6(Bb)6(A)
True#Palindrome 29.2 29.2 A6Bb6B6Bb6A
Diminished#Trichord 29.3 30.1 A6Gb6Eb6(Gb)6(A)
True#Palindrome 29.3 30.1 A6Gb6Eb6Gb6A
Whole#Tone#Trichord 30.1 30.2 A6B6C#
Quartal#Trichord 30.2 30.3 A#6F6C6(F)
SMC#(axis#B)#with#pedal#point 30.2 30.3 [A#6(F)6C]6(F)6[B]6(F)
IGR#Tetrachord 31.1 31.2 Bb6Ab6F6Eb6(F)6(Ab)6(Bb)6(Eb)
True#Palindrome 31.1 31.2 Bb6Ab6F6Eb6F6Ab6Bb
SMC#(axis#Db6D) 31.3 32.1 [Eb6C]6[Bb6F]
IGR#Tetrachord 31.3 32.1 Eb6C6Bb6F
IGR#Tetrachord 32.2 33.1 Db6Ab6Eb6Bb
Chromatic#Trichord 32.3 33.1 Bb6A6Ab
HW#Diminished#Tetrachord 33.1 33.3 A6Ab6Gb6F
Chromatic#Tetrachord 33.1 33.2 Gb6F6E6Eb
SMC#(axis#Ab) 34.3 34.3 [Eb6Db]6[Ab]
Quartal#Trichord 34.3 34.3 Eb6Db6Ab
Quartal#Trichord 36.2 36.2 C6Bb6F
SMC#(axis#F) 36.2 36.3 [C6Bb]6[F]6[B]6[F]
Z#Tetrachord 36.3 37.1 B6F6E6(B)6Bb
Diminished#Trichord 37.2 37.3 Gb6C6(Gb)6(C)6Eb
Quartal#Trichord 37.3 38.1 Eb6Bb6F
IGR#Tetrachord 37.3 38.1 C6Eb6Bb6F
IGR#Tetrachord 39.2 39.3 Ab6Gb6Eb6Db
Whole#Tone#Trichord 39.2 39.3 Eb6Db6Cb
Dorian#Tetrachord 39.3 40.1 Db6Cb6Bb6Ab
HW#Diminished#Tetrachord 39.3 41.3 Eb6F6D6(Eb)6F6Gb
Dorian#Tetrachord 41.2 41.3 Eb6F6Gb6Ab
Chromatic#Tetrachord 41.3 42.3 Bb6B6Db6C6(B)6(Bb)
SMC#(axis#C) 42.1 42.2 [B6Db]6[C]
Chromatic#Trichord 42.3 42.3 Bb6A6Ab
HW#Diminished#Tetrachord 42.3 43.1 A6Ab6Gb6F
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Chromatic#Tetrachord 42.3 43.1 Gb6F6E6Eb
Whole#Tone#Trichord 43.2 43.2 Bb6Ab6Gb
Augmented#Trichord 44.1 44.2 A6Db6F6(Db)
Whole#Tone#Trichord 44.1 44.3 Db6F6(Db)6Eb6F
SMC#(axis#Eb) 44.2 44.2 [F6Db]6[Eb]
French#6th#Tetrachord 44.2 44.3 Eb6F6A6B
Whole#Tone#Tetrachord 44.3 45.1 A6B6Db6Eb
Chromatic#Trichord 45.1 45.1 Eb6E6F6(E)
IGR#Tetrachord 45.1 45.3 E6D6B6A
Diminished#Trichord 45.3 46.1 Ab6F6D
Chromatic#Tetrachord 46.1 46.2 E6D6Db6Eb
SMC#(axis#D) 46.1 46.2 [D]6[Db6Eb]
Chromatic#Trichord 46.2 46.3 Bb6A6Ab
IGR#Tetrachord 47.1 47.2 Db6Eb6Gb6Ab
Whole#Tone#Trichord 47.1 47.2 Gb6Ab6Bb
Dorian#Tetrachord 47.2 47.3 Ab6Bb6Cb6Db6(Bb)6(Ab)
IGR#Tetrachord 47.3 47.3 Bb6Ab6F6Eb
SMC#(axis#G) 48.1 48.1 [G]6[E6Bb]
Diminished#Trichord 48.1 48.1 G6E6Bb
Chorus'2
Phrase#Palindrome 50.2 51.3 [Eb6E6F]6[G]6[Eb6E6F]6[A]6[Eb6E6F]6[G]
Whole#Tone#Tetrachord 52.1 53.3 G6Eb6F6Db6(G)6(Db)6(Eb)6(F)6(Db)6(Eb)
SMC#(axis#Eb) 53.4 54.1 [Eb]6[F6Db]
True#Palindrome 54.1 54.3 Db6Eb6C6Eb6Db
Diminished#Trichord 54.3 54.3 Db6G6Bb6(Db)
Chromatic#Tetrachord 55.1 55.2 C6B6Bb6A6(Bb)6(A)
Minor#7#Tetrachord 55.3 55.3 Ab6F6Db6Bb
Dorian#Tetrachord 56.1 56.1 G6Bb6Ab6F
Minor#7#Tetrachord 56.1 56.2 Bb6Ab6F6Db6(Bb)
Dorian#Tetrachord 56.2 56.2 Db6Bb6C6Eb
Diminished#Trichord 56.2 56.3 C6Eb6(Eb)6A
Dorian#Tetrachord 57.3 58.2 F6Db6C6(Db)6Eb
Diminished#Trichord 58.2 58.2 G6Bb6Db
SMC#(axis#B6C) 58.2 58.3 [Bb6Db]6[C6Cb]
Chromatic#Tetrachord 58.2 58.3 Bb6Db6C6Cb
Chromatic#Tetrachord 58.3 59.1 C6Cb6Bb6A6(Bb)6(B)
Whole#Tone#Tetrachord 59.1 59.2 B6Db6Eb6F
Chromatic#Trichord 59.3 60.1 Bb6A6Ab
Minor#7#Tetrachord 60.1 60.1 Ab6F6Db6Bb
Chromatic#Tetrachord 60.2 60.2 G6Gb6F6E
Quartal#Trichord 60.3 60.3 Eb6Bb6F
Diminished#Trichord 61.3 61.3 G6Bb6Db
Whole#Tone#Trichord 62.1 62.1 Db6Eb6F
SMC#(axis#Eb) 62.2 62.2 [Db6F]6[Eb]
Whole#Tone#Trichord 62.2 62.2 Db6F6Eb
IGR#Tetrachord 63.3 63.3 G6C6Bb6F
SMC#(axis#E) 64.3 65.1 [D6F#]6[E]
Diminished#Trichord 65.2 65.2 Eb6F#6A
Chromatic#Pentachord 65.3 66.1 G6Gb6F6E6Eb
SMC#(axis#D) 66.1 66.2 [D]6[Db6Eb]
Chromatic#Tetrachord 66.1 66.2 D6Db6Eb6C6(Db)
SMC#(axis#C) 66.2 66.3 [C]6[Db6B]6[C]
Chromatic#Tetrachord 66.3 67.1 B6C6A6A#6(B)
Chromatic#Tetrachord 67.1 67.2 B6Bb6A6(Bb)6Ab
SMC#(axis#A) 67.2 67.2 [A]6[Bb6Ab]
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SMC#(axis#Eb) 69.2 69.3 [Db6F]6[Eb]
Pentatonic#Scale#Pentachord 69.2 69.3 Db6F6Eb6Bb6Ab6(Db)
IGR#Tetrachord 69.3 69.3 Eb6Bb6Ab6Db
Whole#Tone#Trichord 70.1 70.3 C6Ab6(C)6Bb6(Ab)
Pentatonic#Scale#Pentachord 70.1 71.1 C6Ab6(C)6Bb6(Ab)6F6Eb6(Ab)
SMC#(axis#Bb) 70.2 70.3 [Ab6C]6[Bb]
IGR#Tetrachord 70.3 70.3 Bb6Ab6F6Eb
Dorian#Tetrachord 71.1 71.2 Db6Bb6C6Eb6(Bb)
IGR#Tetrachord 71.2 71.2 C6Eb6Bb6F
Quartal#Trichord 71.2 71.2 Eb6Bb6F
Dorian#Tetrachord 71.2 72.1 Bb6F6Ab6G6(Ab)6(Bb)
Whole#Tone#Trichord 71.3 72.1 Ab6Bb6C
Quartal#Trichord 72.1 72.1 Bb6C6F
SMC#(axis#Eb) 72.1 72.2 [F6Db]6[Eb]
Whole#Tone#Tetrachord 72.1 72.2 F6Db6Eb6G
Dominant#9th#Pentachord 72.1 72.2 F6Db6Eb6G6Bb
Diminished#Trichord 72.2 72.3 G6Bb6Db6(Bb)
SMC#(axis#Bb) 72.3 72.3 [Bb]6[F6Eb]
Quartal#Trichord 72.3 73.1 Bb6F6Eb6(Bb)
IGR#Tetrachord 72.3 73.2 Bb6F6Eb6(Bb)6Ab6(F)6(Eb)
IGR#Tetrachord 73.3 74.1 Eb6C6Bb6(F)
Dominant#9th#Pentachord 75.1 75.2 Eb6G6Bb6Db6(Eb)6F
SMC#(axis#Eb) 75.2 75.3 [Eb]6[Db6F]
Whole#Tone#Trichord 75.2 75.3 Eb6Db6F
Whole#Tone#Trichord 76.1 76.2 Bb6C6(Bb)6Ab
Pentatonic#Scale#Pentachord 76.1 76.3 Bb6C6(Bb)6Ab6Eb6F6(Ab)
IGR#Tetrachord 76.1 76.3 Bb6Ab6Eb6F6(Ab)
Whole#Tone#Trichord 77.1 77.1 C6Bb6Ab
Chromatic#Tetrachord 78.1 78.1 B6Bb6A6Ab
HW#Diminished#Tetrachord 78.1 78.2 A6Ab6Gb6F
HW#Diminished#Tetrachord 78.1 78.2 Gb6F6Eb6D
Augmented#Tetrachord 78.2 78.3 Eb6D6Cb6Bb
Chromatic#Tetrachord 78.2 78.3 Cb6Bb6A6Ab6(Bb)
SMC#(axis#A) 78.3 78.3 [A]6[Ab6Bb]
Dorian#Tetrachord 80.1 80.3 E6F#6(E)6Eb6Db
HW#Diminished#Tetrachord 80.2 80.3 E6Eb6Db6C
Chromatic#Trichord 81.1 81.2 A6Bb6Cb
Dorian#Tetrachord 81.2 81.3 Bb6Cb6Db6(Bb)6Ab
Pentatonic#Scale#Pentachord 81.2 81.3 Db6Bb6Ab6Gb6Eb
Chromatic#Trichord 82.1 82.2 A6Bb6(A)6Ab
Chromatic#Tetrachord 82.2 82.3 Gb6F6E6Eb
Dorian#Tetrachord 82.3 82.3 Eb6Db6C6Bb
SMC#(axis#A) 83.1 83.1 [A]6[Bb6Ab]
Chromatic#Trichord 83.1 83.1 A6Bb6Ab
French#6th#Tetrachord 85.1 85.2 A6B6Eb6F6(Eb)
Whole#Tone#Trichord 85.1 85.3 Eb6F6(Eb)6Db
French#6th#Tetrachord 86.1 86.3 A6F6Eb6B6(A)6(F)
SMC#(axis#A) 86.3 86.3 [A]6[F6Db]
Augmented#Trichord 86.3 86.3 A6F6Db
Diminished#Trichord 87.1 87.2 D6B6Ab
Diminished#Trichord 87.3 88.1 F6Ab6Cb
SMC#(axis#C) 88.1 88.3 [Cb6Db]6[C]
Minor#7#Tetrachord 88.3 89.1 Db6Bb6Gb6Eb6(Gb)6(Bb)
Whole#Tone#Tetrachord 89.2 89.3 F6Eb6Cb6Db
SMC#(axis#Db) 89.2 89.3 [Eb6Cb]6[Db]
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Whole#Tone#Trichord 89.2 89.3 Eb6Cb6Db
Diminished#Trichord 90.2 90.3 A6Gb6C6(A)
SMC#(axis#A) 90,2 90.3 [Gb6C]6[Ab6Bb]
Whole#Tone#Tetrachord 90.2 90.3 Gb6C6Ab6Bb
SMC#(axis#Bb) 90.3 90.3 [C6Ab]6[Bb]
Whole#Tone#Trichord 90.3 90.3 C6Ab6Bb
Dorian#Tetrachord 90.3 91.2 Bb6Eb6C6(Eb)6Db
Chorus'3
Dorian#Tetrachord 94.3 95.2 G6Ab6F6(Ab)6(G)6(Ab)6Bb
Whole#Tone#Trichord 95.1 95.2 Bb6Bb6C
Dorian#Tetrachord 95.2 95.2 Bb6C6Db6Eb
Whole#Tone#Tetrachord 95.2 95.3 Db6Eb6F6G
Dorian#Tetrachord 95.3 95.3 F6G6Ab6Bb
Whole#Tone#Trichord 95.3 96.2 Ab6Bb6C6(C)6(Bb)6(Bb)6(Ab)
Pitch6Class#Palindrome 95.3 96.2 Ab6Bb6C6C6Bb6(Bb)6Ab
Pentatonic#Scale#Pentachord 96.1 96.3 C6(C)6Bb6(Bb)6Ab6F6Eb
Whole#Tone#Trichord 96.2 97.3 F6Eb6Db6(Eb)6(F)6(Db)
SMC#(axis#Eb) 96.3 97.3 [Eb]6[F6Db]
Whole#Tone#Trichord 98.2 98.3 Db6Eb6F
Dorian#Tetrachord 99.1 99.2 Bb6Ab6F6(Ab)6G6(Bb)
Diminished#Trichord 99.2 99.2 G6Bb6Db6(G)
Diminished#Trichord 99.3 100.1 G6Bb6Db6(G)6(Bb)
Dorian#Tetrachord 100.1 100.2 G6Bb6C6A6(C)6(Bb)
SMC#(axis#Bb) 100.2 100.3 [Bb]6[F6Eb]6[Bb]
Quartal#Trichord 100.2 100.3 Bb6F6Eb6(Bb)
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The	  Oracle	  Totals
Symmetrical+Techniques #+of+uses
SMC 52
Trichords
Chromatic 15
Whole+Tone 28
Diminished 20
Augmented 3
Quartal 14
Tetrachords
HW+Diminished 7
Whole+Tone 10
French+6th 3
Minor+7+ 6
Adjacent+4ths 0
Chromatic 21
Augmented 1
Dorian 19
IGR 22
Major/Minor 2
Diminished 0
Major+7 1
Z 1
Pentachords
Chromatic 2
Whole+Tone 0
Pentatonic+Scale 6
Dominant+9 2
Palindrome
True+Palindrome 4
PitchJClass+Palindrome 1
Phrase+Palindrome 1
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Ah-­‐Leu-­‐Cha	  (Charlie	  Parker)	  
	  
Technique From-Bar.Beat To-Bar.Beat Notes
Chorus'1
Whole&Tone&Trichord P.1 P.2 C2(C)2D2E
Dorian&Tetrachord P.2 P.4 D2E2F2G2(E)2(D)
Dorian&Tetrachord 3.1 3.3 E2G2D2(E)2F2(G)
Whole&Tone&Trichord 3.3 3.4 F2G2A
SMC&(axis&C) 4.2 4.3 [Bb2D]2[Ab2E]
French&6th&Tetrachord 4.2 4.3 Bb2D2Ab2E
Chromatic&Trichord 4.4 5.1 D2Db2C
Dorian&Tetrachord 5.1 5.2 C2Bb2A2(Bb)2(A)2G
Whole&Tone&Trichord 5.2 5.3 A2G2F
SMC&(axis&C) 5.2 5.3 [G2F]2[C]
Quartal&Trichord 5.2 5.3 G2F2C
SMC&(axis&D) 5.4 6.1 [Eb2Db]2[D]
Chromatic&Trichord 5.4 6.1 Eb2Db2D
Diminished&Tetrachord 6.1 6.2 D2F2Ab2B
Minor&7&Tetrachord 9.2 9.3 G2Bb2D2F2(D)
Chromatic&Tetrachord 9.2 9.3 D2F2(D)2Eb2E
SMC&(axis&D2Eb) 9.3 9.3 [F2D]2[Eb2E]
Chromatic&Trichord 9.4 9.4 C2C#2D2(C)
SMC&(axis&C#) 9.4 9.4 [C#]2[D2C]
Whole&Tone&Trichord 9.4 10.1 D2C2Bb
Dorian&Tetrachord 9.4 10.1 C2Bb2A2G
Diminished&Tetrachord 10.2 10.2 E2G2Bb2Db
Dorian&Tetrachord 10.3 11.1 C2A2Bb2(C)2(Bb)2(A)2G
HW&Diminished&Tetrachord 11.2 11.3 E2G2Gb2Eb
Minor&7&Tetrachord 11.3 11.4 Gb2Eb2B2Ab
SMC&(axis&G) 11.4 12.1 [Ab2Gb]2[G]
Minor&7&Tetrachord 12.1 12.2 G2Bb2D2F2(D)
Major&7&Tetrachord 12.4 13.1 E2A2F2C
SMC&(axis&D2Eb) 13.1 13.3 [F2C]2[D2Eb]
Dorian&Tetrachord 13.1 13.3 F2C2D2Eb
Minor&7&Tetrachord 14.3 14.4 D2F2A2C
HW&Diminished&Tetrachord 16.3 17.1 D#2E2F#2G2(F#)
[01356]&Pentachord 16.4 17.3 E2F#2G2(F#)2(E)2D2C#
Whole&Tone&Trichord 17.1 17.2 F#2E2D
Diminished&Trichord 17.3 17.4 C#2E2G
Whole&Tone&Trichord 17.4 18.1 G2A2B
Augmented&Trichord 18.2 18.3 F2C#2A
Whole&Tone&Trichord 19.2 19.3 D2E2F#
Dorian&Tetrachord 19.2 19.3 E2F#2G2A
[01356]&Pentachord 19.3 20.1 F#2G2A2B2C2(A)2(B)2(A)
Whole&Tone&Trichord 19.3 19.4 G2A2B
Dorian&Tetrachord 20.4 21.1 D2E2F2G
Whole&Tone&Tetrachord 21.1 21.2 F2G2A2B
SMC&(axis&E) 21.2 21.3 [A2B]2[E]
Quartal&Trichord 21.2 21.3 A2B2E
Chromatic&Tetrachord 21.3 21.4 E2Eb2D2Db
Augmented&Trichord 21.4 22.2 Db2A2F2(Db)2(A)
Dorian&Tetrachord 23.2 23.2 G2A2Bb2C
True&Palindrome 23.2 23.4 G2A2Bb2C2D2C2Bb2A2G
Dorian&Tetrachord 23.3 23.4 C2Bb2A2G
Dorian&Tetrachord 24.1 24.1 G2A2Bb2C
True&Palindrome 24.1 24.3 G2A2Bb2C2Db2C2Bb2A2G
HW&Diminished&Tetrachord 24.1 24.2 A2Bb2C2Db2(C)2(Bb)2(A)
Dorian&Tetrachord 24.2 24.3 C2Bb2A2G
SMC&(axis&B) 25.3 26.1 [B]2[C2Bb]
Dorian&Tetrachord 27.1 27.2 C2Bb2A2(Bb)2(A)2G
HW&Diminished&Tetrachord 27.1 27.3 Bb2A2(Bb)2(A)2G2F#
Diminished&Trichord 27.3 27.4 F#2Eb2C
Chromatic&Trichord 27.4 28.1 C2C#2D
Dorian&Tetrachord 28.1 28.4 Bb2G2A2C2(A)2(Bb)2(C)
Dorian&Tetrachord 29.1 29.3 F2C2D2Eb
Dorian&Tetrachord 30.4 31.2 F2Eb2D2C
Minor&7&Tetrachord 32.2 33.2 F2A2C2(A)2D
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Ah-­‐Leu-­‐Cha	  (Parker)	  Totals
	  	  	  
Symmetrical+Techniques #+of+uses
SMC 9
Trichords
Chromatic 4
Whole+Tone 8
Diminished 2
Augmented 2
Quartal 2
Tetrachords
HW+Diminished 4
Whole+Tone 1
French+6th 1
Minor+7+ 5
Adjacent+4ths 0
Chromatic 2
Augmented 0
Dorian 16
IGR 0
Major/Minor 0
Diminished 2
Major+7 1
Z 0
Pentachords
Chromatic 0
Whole+Tone 0
Pentatonic+Scale 0
Dominant+9 0
[01356]+Pentachord 2
Palindrome
True+Palindrome 2
PitchPClass+Palindrome 0
Phrase+Palindrome 0
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Totals	  for	  the	  Seven	  Steve	  Coleman	  Solos	  
	  
	  
Symmetrical+Techniques Total
SMC 392
Symmetrical+Sets Total&#
Trichords
Chromatic 129
Whole+Tone 161
Diminished 78
Augmented 19
Quartal 146
Tetrachords
HW+Diminished 75
Whole+Tone 44
French+6th 12
Minor+7+ 64
Adjacent+4ths 31
Chromatic 81
Augmented 39
Dorian 94
IGR 98
Major/Minor 33
Diminished 6
Major+7 28
Z 11
Pentachords
Chromatic 25
Whole+Tone 2
Pentatonic+Scale 21
Dominant+9 8
[01356] 7
[01478] 1
[02346] 2
Palindrome
True+Palindrome 20
PitchPClass+Palindrome 2
Phrase+Palindrome 4
Total+SMC 392
Total+Symmetrical+Sets 1215
Total+Palindromes 26
